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Yesterday—vacuum tubes: loday—integrated circuits. 
Yesterday—racks of modems: Today—DEFENDER II. 
That's progress! 


COMPARE the advantages of a well managed dial-in net- 
work using the DEFENDER II Computer Access System with 
the size, and lack of security/ management in standard 
racks of modems. The DEFENDER II offers you a compact, 
microprocessor managed modem system which: 


® Prevents unauthorized dial-in access to your computers. 


® Monitors authorized dial-in usage. 


For IBM users, protocol conversion can be optionally added 
in the same chassis. 


So, join the future today! COMPARE! 


To find out more about the DEFENDER II, call or write your 
nearest Digital Pathways sales representative. 


DIGITAL 
PATHWAYS 


Digital Pathways Inc. 
1060 East Meadow Circle 
Palo Alto, CA 94303 
Headquarters: 

TEL: (415) 493-5544 

TWX: 910-379-5034 
Eastern Regional Office: 
(201) 836-3000 

Southern California: 

(714) 476-2462 

Midwest Regional Office: 
(312) 932-4848 

Southern Regional Office: 
(404) 998-6361 


Dial-in means Digital Pathways. 





CONTENTS 


Micro-Mainframe 


Navigation 

By Jobn Gallant 

Mainframes, mainframes  every- 
where, but how do you get at them 
with a microcomputer? 


Building 
A Network 


Ethernet, the grizzled veteran of the 
local-area network wars, scores 
again. 


Rock-Solid 


Architectures 

By Rob Cordell 

As acronyms go, DIA and DCA are 
probably the most important ones 
you'll ever find around the office. 


Taking the Pulse 
Of Fiber Optics 


Forget all about those ponderous 
megabits: Dr. Erich Ippen of MIT is 
moving light pulses around in mere 
femtoseconds. 


Special Section: 
Digitizing America 


Micro Networks 
On Digital PBXs 


By lan Angus 

In a marriage of high-tech high fli- 
ers, the digital PBX is wedded to 
the microcomputer. 


Past the Digital 
Horizon 


By Bob Wallace 
Long-haul communications is defi- 
nitely getting carried away with dig- 
ital technology. 


Going Downtown 
With Digital 


By George Pfister 

You could say the future of metro- 
politan digital communications is 
on and off. 


Edward Horrell’s 
Digital Focus 


Edward Horrell says the time for an 
all-digital environment is near. 


More Smoke 
Than Fire? 


By Jobn King 

As far as local-area networks go, the 
state of the art has hardly changed 
in 20 years. 


4} 


Local Net 
Interfaces 


By Ken Krechmer & Don R. Pickens 
Along with the avalanche of micro 
users comes an ever-increasing 
need for effective interfaces. 


Local Netting 
The Way 


With Sytek, Inc.'s Localnet 20, car 
manufacturing becomes automatic 


Editorial — 4 
Dialogue 6 
eee 
News Analysis _____12 
Sa... 
Washington, D.C. 14 
Prodacts__£ 59 
Calendar. ——————s—<YH3 
i _64 





THE ADVANTAGES OF A 
AREA NETWORK FROM 
DIGITAL AREN’T JUST LOCAL. 


In use, Digital local area 
networks are almost invisible. 
Whether you're connected to 
the next cubicle or with another 
continent. 

Transparency in action 
regardless of distance: It is 
the elegance engineered into 
the hundreds of local area net- 
works Digital already supports 
around the world. 

it's what gives Digital LANs 
alink up on the competition. 


THE ONLY INDUSTRY- 
STANDARD LAN. 


Digital helped define the 
IEEE standard for local area 
networking. 

Today, Digital makes doz- 
ens of Ethernet-compatible 
products in support of that 
standard. 


Through DECnet™ software, 


Digital LANs communicate, not 
processor to processor, but 
network to network. Users, in 
turn, are isolated from media 
specifics. 

Your messages pass 
transparently between differ- 
ing processors and operating 
environments without affecting 
applications. 

You don't worry about 
where information is physically 
stored, which system executes 
your request, or whether your 
message eventually travels 
by private or leased lines, by 
fiber optic cable or via satel- 
lite link. 


From the user's perspective, 


it's all automatic. In an informal 
survey of Digital LAN users, 


most were unaware they were 
even on a network. 


LANS THAT SHARE 
AND SHARE ALIKE. 


Peer-coupled by design, 
Digital LANs share everything 
it makes sense to share: disk 
space and processing power; 
high-speed peripherals and the 
database. 

Resource sharing makes a 
complete set of high-level func- 
tions available at every point on 
the network. And communica- 
tions tasks can be off-loaded 
from hosts without compromis- 
ing security. 

You get terminal-to-terminal 
access. With authorization, you 
can log on anywhere then reach 
and respond to the data of any 
node onthe LAN. 


Program to program com- 
munications enables you to 
swap data between applica- 
tions. Even when they're written 
in different languages. 

You can communicate with 


NETWORKING 
ARCHITECTURES. 


(ISO) ARCHITECTURE (DNA) 
Application Network Management 


Networking 
Application 


Session 
Control 


End-To-End 
Communications 


Presentation 
Session 
Transport 


Network Routing 


Data Link 


DDCMP Ethernet 


Physical Link 


Data Link 


Physical 
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any number of people just by 
identifying them. 

You can transfer files by 
simply noting the node of the 
receiver. 

Digital provides acomplete Set 


of information management 
tools for your network - from 
DATATRIEVE™ reporting to elec- 
tronic DECmail™ There's a vari- 
ety of dedicated workstations to 
pick from. Plus one of the widest 
ranges of peripherals available 
from asingle vendor. All commu- 
nicating within a single network- 
ing architecture. 


STAYING OM TOP 
OF TOPOLOGIES. 


DECnet software gives Digi- 
tal LAN hardware remarkable 
modularity. 

You can build a high speed 
(10 megabits/sec) LAN of just 
two nodes or over a thousand. 

Add Digital's terminal servers 
and you break the dependency 
between terminals and proces- 
sors while you simplify wiring. 

Add Ethernet repeaters and 
extend LANs between buildings. 

Add communication servers 
and extend LANs into wide area 
networks. 


Digital supports cooperative 
computing with special gate- 
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waysthat =A 
translate functions 

between unlike architectures. 
One gives you access to X.25 
packet-switching technology. 
Another to IBM's SNA. 

Digital's Ethernet products 
simply clamp onto the cable 
without interrupting service. 
Growth and change do notim- 
pact network functions. They, 
too, are transparent to the user. 

You can build a Digital LAN 
using any combination of Digital 


workstations, Professional 350’s™ 


PDP-11" VAX™ DECsystem10"™ 
and DECSYSTEM-20™ compu- 
ters. With DECnet you can mix 

all popular Digital operating sys- 
tem and bus structures. You can 
communicate between a variety 


of Digital and non-Digital nets. 
Digital LANsareopen- 
wero ended. There are 
wy” ~—nopredetermined 
shapes, sizes, or com- 
» binations of use. Every 
configuration, every re- 
' Configuration, is aclear 
victory of performance 
| over geography. 


EVERY LOCALE IS 


LOCAL TO DIGITAL. 


From office automation to 
research and development, no 
proposed use of a Digital LAN is 
inappropriate. No combination 
of technologies is out of the 
question. And because Digital 
maintains service centers in 
every corner of the world, no 
location is foreign to us. 

Digital will design, install, 
help manage and constantly 
evaluate the state of your LAN. 
You can have round-the-clock 
support with guaranteed service 
and warranteed product per- 
formance. You, your users, your 
future data communications 
management can all be Digital- 
trained. 

Networking is the future of 
computing. And no matter how 


small you start, it becomes a 
long-range decision. The sur- 
prising increase in productivity 
agood LAN provides will con- 
vince you to go on. 

Why limit your horizons? 


BEST ENGINEERED 


MEANS ENGINEERED 
TO A PLAN. 


Digital networking products, 
like every Digital hardware and 
software product, are engi- 
neered to conform to an overall 
product plan. This means Digital 
systems are engineered to work 
together easily and expand inex- 
pensively. Only Digital provides 
you with a single, integrated 
computing strategy direct from 
desktop to data center. 

For acopy of the brochure, 
‘Digital: Tomorrow's Networks 
Today;’ and our Networks and 
Communications Buyers’ Guide, 
Call 1-800-DIGITAL, ext. 620. 


THE BEST ENGINEERED 
OMPUTERS 
INTHEWORLD. —=—=s— 
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Training Lags the Field? 


The deplorable state of telecommunica- 
tions education and training in the U.S. is 
something of a mystery. 

At a time when the industry is experi- 
encing unprecedented turmoil and the 
demand for trained telecommunications 
professionals is at its peak, the education- 
al response has been at a nadir. 

Even more odd is the fact that the ef- 
forts by some to advance the under- 
whelming state of education and training 
have met with scorn. One industry “ex- 
pert” criticized the nascent certificate in 
telecommunications being offered by 
New York University because it is not 
turning out engineers. 

Why is it that both the supply of profes- 
sionals as well as the number of training 
sources are so low today? 

One obvious answer is that change 
comes slowly. Even if universities nation- 
wide were to implement comprehensive 
telecommunications programs, the first 
graduates would not be on the streets for 
at least two years. But there is no solid ev- 
idence to indicate that this kind of neces- 
sary curriculum is being implemented, 
even on a scattershot basis. 

Again, why not? 

Maybe it has something to do with vest- 
ed interests, in both the academic and 


professional arenas. Computer science 
degree programs have not been around 
that long, and their emphasis has been on 
preparing students for a career on the 
computer, not the communications side 
of the house. 

Could it be that computer science fac- 
ulties are reluctant to admit theirs is no 
longer the only domain of importance? 
Perhaps college administrators should 
take a good hard look to make sure that 
this is not the case. 

On the professional front, telecom- 
munications has long taken a back seat to 
corporate computing. This is only natu- 
ral, because only recently has telecom- 
munications achieved such prominence 
and importance. Now, however, it is time 
for companies to realize that they will be 
cutting off their noses to spite their faces 
if they continue to relegate telecom- 
munications and telecommunications 
training to a back seat. 

Just as college administrators must 
shape up their curricula, top manage- 
ment must promote a companywide 
awareness of the importance of training. 
Telecommunications is no longer an ex- 
pense, but a corporate weapon. 

Those who do not use it will have it 
used against them. 


Computerworld 


Communications 


Don’t question your vision if the Novem- 
ber issue of On Communications looks 
different next month. We are making 
some big changes, and one of them in- 
volves our name. 

From Nov. 7 on, we will be known as 
On Communications instead of Compu- 
terworld On Communications. Although 
the name will change, the editorial con- 
tent and quality will not. We are retaining 
our basic commitment to bring you all 
the information you need in the rapidly 
changing world of communications. And 
we are still a member of the Computer- 
world family. 


COMPUTERWORLD ON COMMUNICATIONS 


Change will also come in the form of a 
new monthly column on technology writ- 
ten by William F. Zachmann, vice-presi- 
dent, corporate research, with Interna- 
tional Data Corp. 

We will be bringing our message to a 
lot of new readers, and that is another 
change. However, if you have not filled 
out one of the qualification cards we have 
inserted in all our recent issues, you will 
not be one of them. So fill out the card 
and send it in now. 

We are looking forward to bringing our 
first issue of On Communications to you 
in November. 
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quick test 
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HfIBMs 

new LAN 


is right 
for you. 


L. Are all the computers, peripherals 


and software you want to lin 
inthe future, made by IBM? 


—_— i. 


|_| Yes. 1 | _|No. 


kup,nowand 


My company may use IBM products, but we don't want to lock ourselves into 
on IBM-only system. 

We want the freedom to build a Personal Networking System that can include 
IBM, HP, DEC, AT&T, ITT, TI, Xerox, TeleVideo, NCR, Sperry, Zenith and more. 

Send me more information on the 3Com EtherSeries™ LAN 
Nome 


Title 
Company 


eee aa i Company 
j Address j j 


My company uses only IBM computers, peripherals and software 
and we promise never to use any other. 

Send me more information on the new IBM LAN. 
Nome 


Title 





Address 
City Stote Zip 


Send to: 3Com Corporation, 
P.O. Box 7390, 1365 Shorebird Way, 
Mountain View, CA 94039 m 
Attn: Cory Randall 


Dincennssiehdiianisiitniieaiiiiiiamaitialls  -Anajinme amends 


City State Zip 
Phone, 
Send to: BM Corporation 

RO. Box 1328, 

Boca Raton, Fi 33432 





Is your firm affected by the increasing 
presence of digital transmission? 


Tony Nuzzetti, North American 
sales operations supervisor, Fair- 
child Camera and Instrument 
Corp., Mountain View, Calif: 

“We have six multipoint digital 
lines across the U.S., and we use 
digital transmission in all of them. 
It is a much better grade of data 
communications than analog. You 
also have one point of contact, so 
when you have trouble, within 20 
minutes you know where your 
problem lies.” 


Marks, data network 
Tandem Computers, 


Larry 
manager, 


Inc., Cupertino, Calif: 
“Digital transmission has been 
getting cheaper. The more the tra- 
itional modem manufacturing 
companies come out with those 
terminating devices on the lines, 
the more cost-effective these cir- 
cuits will be. They are not very 
cost-effective right now because 
the termination devices provided 
by AT&T are significantly more 
expensive than equivalent analog 
circuits. 
“They are probably more reli- 
able, though, in that they should 
break less, but we have no evi- 


dence of that yet — that is, not the - 


terminating equipment, but the 
lines themselves. They do seem 
to have better characteristics with 
respect to error rates, so we are 
very interested in them. But we 
are also interested in packet net- 
works. 

“Given a choice between ana- 
10g, digital and packet networks, 
if they were all priced the same, I 
would go to packet networks. 
There are still some barriers to 
digital. Right now, there is a lack 
of digital tails — the circuits that 
run from the telephone central of- 
fices to the customer premises — 
in a number of locations. If you 
want to sum it up, I am not wildly 
excited.” 


Don’t get burned by the Network Dragon! 


. As anyone who has been involved in network selection and implementation knows, it’s easy to be 
overwhelmed by the dragon. That's why TECHNOLOGY CONCEPTS has developed a 3-day seminar 
to help you avoid the pitfalls of networking. 


“Selecting A Local Area Network” Seminar Outline 


Networks and Distributed Applications 
we Network Architectures and Protocols 
ie Local Area Network Environment 

a Local Area Network Technology 

HB LAN/Pex Structures and Components 


WB Standards 


BB Product Characterization 


WB Media and Attachment Products 
BB Data Link Interfaces/Services 
WB Higher Level interfaces/Services 
@@ 18m PC Networks 

Wi Pex Products 


BB Network Management 


Bi Computer Vendor Systems 


Washington D.C. 


ie aes 


iS Tor| 


San Francisco 
November 13-15, 1984 


New York 
December 4-6, 1984 


Bi Case Studies/Selection Process 


Boston 
December 11-13 


Los Angeles 


January 8-10, 1984 


Unlike many other companies who ONLY teach people about networking, we also design and 
implement real-time networks every day. Our teaching reflects that practical experience. 


ENROLL TODAY. 


Jobn Joy, data processing man- 
ager, city of Portland, Maine: 

“After the reconstruction of our 

ublic safety building, where the 
ire and police headquarters are 
located, we installed in the street 
our own private conduit between 
this building and City Hall. 

“We installed our own wire to 
eliminate the need to rent a 
phone circuit from the telephone 
company. We do all our own digi- 
tal transmission over our own pri- 
vate line.” 


Gene Doucette, telecommuni- 
cations analyst, Hewlett-Packard 
Co., Palo Alto, Calif: 

“In the case of data communi- 
cations, we have some Dataphone 
ne eve Service lines from our cen- 
tralized computer system here to 
the Washington, D.C., area and to 
Spokane, Wash. 

“Our experience with these 
digital lines has been very good as 
far as error rate is concerned. The 
bit error rate on these lines is far, 
far lower than on analog lines. We 
are probably seeing half the errors 
we would see on analog facilities. 

“The prime advantages of digi- 
tal transmission are lower error 
rates and, in the case of voice, bet- 
ter voice signal quality. Digital 
transmission has been in exis- 
tence for many years with mes- 
sage telephone service, and it is 
becoming a larger portion of the 
overall Bell System.” 


LETTERS 


Home on the Farm? 


To the Editor: 

Whoever chose the landscapes 
containing saguaro cacti for use 
with an article on Wyoming needs 
a vacation — part of the vacation 
to be spent here in Wyoming to 
see what our state looks like and 

art to be spent in Arizona and 
ew Mexico to see where the sa- 
guaro cacti do grow. 

And I believe that in all proba- 
bility, Mr. Adams lives on a 1,000- 
acre ranch, not farm. 

Lowell Ray Anderson 
Cody, Wyo. 
Editor’s note: We'll take the vaca- 
tion, but in all deference to John 
Q. Adams, he insists that he lives 
on a 1,000-acre farm, not ranch. 
He told our reporter: “Everyone 
wants the romance of being 
known as a rancher even if they 
have four or five acres. They tell 
me in California it is worse, that 
anyone who has an acre has got a 
ranch. This land here is a farm.”’ 


On Communications wel- 
comes letters from its readers. 
Letters should be typed, dou- 
ble-spaced and no longer than 
150 words. They should be ad- 


dressed to Editor, Computer- 
world On Communications, 
375 Cochituate Road, Box 880, 
Framingham, Mass. 01701. 


Technology Concepts Inc. 


Old County Road 


Sudbury, Massachusetts 01776 (617) 443-7311 
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Is Digital the Wave of the Future? 


This month's special section, 
“Digitizing America,” is testa- 
ment to the fact that the digital 
revolution is transforming the na- 
tion’s communications land- 
scape. The advent of such cele- 
brated technological innovations 
as integrated services digital net- 
works is making it clear that we 
are headed toward a digital fu- 
ture. 

But will it be an all-digital fu- 
ture? Analog technology has been 
the staple of the U.S. national 
communications network since it 
was born, early in the 20th centu- 
ry. The analog loops provided by 
local cn oy companies are 
the backbone of metropolitan 
communications, and they still 
maintain a gervasive presence. 
Furthermore, many companies 
are not anxious to convert their 
perfectly workable oe systems 
to digital. The axiom, ‘ y it’s not 
broken, don’t fix it,” still packs a 
lot of punch with communica- 
tions planners. 

In this month’s “Pro & Con,”’ we 
present one argument for the per- 
petuation of analog technolo 
and another argument for the 
move to digital. 


By Stephen Hester 
Digital technology is all around 
us. Digital watches tell us the 
time. Digital recordings and play- 
ers bring us the ultimate in high 
fidelity. And the controls on many 
televisions, radios and even cars 
are now digital. 

Perhaps most important, the 
digital world of telecommunica- 
tions is all around us, too, and its 
size and importance are growing 
daily. 

Driven in part by digital tech- 
nologies, the U.S. is quickly enter- 
ing a new era. While analog com- 
munications was sufficient for an 
earlier, precomputer era in which 
voice communications dominat- 
ed, a new communications infra- 
structure is needed in an age in 
which information is the key com- 
modity. 

Digital technologies provide 
the needed technological leap 
forward and offer the means to 
fulfill the promise of this new in- 
formation-intensive age. 

Historically, separate facilities 
have been needed for handling 
different kinds of signals, such as 
voice, data or video, each opti- 
mized separately. Today, whatev- 
er the form of the input — and 
whatever the desired form of the 


Hester is vice-president, sales, 
Bell operating companies, North- 
ern Telecom, Inc., Research Tri- 
angle Park, N.C. 
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output — the information can be 
comers end-to-end on an inte- 
grated digital network. And in re- 
placing separate — often dupli- 
cate — facilities, such a system 
offers both economic and techno- 
logical advantages. The great 
technological advantage of digital 
communications is the ability to 
transform any kind of information 
into a common code, compact it, 
route it or switch it and move it 
over great distances with virtually 
no noise or distortion. 

One economic edge comes 
when the cost of digital compo- 
nents declines to the point where 
they are cheaper than convention- 
al analog technologies and when 
enough systems employ digital 
communications to achieve econ- 
omies of scale. Another economy 
comes from not having to trans- 
form the signal to switch or trans- 
mit it. And the considerably great- 
er accuracy of transmission innate 
in digital regeneration adds yet 
more efficiencies. 

With today’s phenomenal ad- 
vances in semiconductors and in- 
tegrated circuits, the first econo- 
my already has been achieved. For 
example, two of these semicon- 
ductor chips, no larger than a pen- 
ny and costing less than $10, can 
form the heart of a computer 
equivalent to a 1955 machine big- 

er than a bus and costing hun- 
Sede of thousands of dollars. 

With the commitment of major 
suppliers like Northern Telecom, 
Inc. to fully digital communica- 
tions sytems, the second economy 
is also being realized. 

The large firms were the first to 

(Continued on Page 10) 
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MARK REGNIER 


By Gary T. Bartoo 

Digital data service is.a lot like the 
Goodyear Blimp — it maintains a 
significant presence without hav- 
ing a lot of substance. And al- 
though everyone is familiar with 
it, it actually makes its appearance 
in relatively few places. 

We are entering an era that has 
been termed communications-in- 
tensive. A decade ago, we were fo- 
cused on the modern miracles of 
data processing. But while the in- 
formation was being processed 
with lightning speed, it seemed to 
be communicated by the prover- 
bial slow boat to China. 

DP is being applied much more 
routinely now, but there is a great- 
er awareness of the requirements 
of communications. It has finally 
been realized that the value of in- 
formation is often directly propor- 
tional to the ability to communi- 
cate it. The eae to 
communicate is also relative. 
Some companies, because of size, 
resources Of management style, 
use computers sparingly. For 
them, there is no burning ques- 
tion of whether to adopt digital 
service. 

But at Metroteller Systems, Inc., 
we weighed and evaluated the 
question. Metroteller Systems is a 


Bartoo is assistant vice-presi- 
dent, computer operations, Me- 
troteller Systems, Inc., Buffalo, 
N.Y. 


communications-intensive com- 
any. It is one of the country’s 
argest providers of electronics 
funds transfer services, support- 
ing 400 automatic teller machines 
and point-of-service terminals lo- 
cated in New York, Rhode Island, 
Maryland, West Virginia, Michigan 
and Massachusetts. Its client base 
is comprised of savings banks, 
savings and loan _ institutions, 
commercial banks and credit 
unions. 

Metroteller provides a service 
at a reasonable cost and ensures 
that this service will be available 
to customers when they need it. 
Its network handles an average of 
800,000 transactions per month, 
and it is on line 24 hours a day, 
transmitting data over 60 leased 
analog lines. There are no digital 
circuits in Metroteller’s network. 

Metroteller strives to keep costs 
down for customers. Controlling 
communications costs is probably 
one of the biggest challenges any 
organization with an on-line net- 
work can have. At Metroteller, 
cost-efficiency is imperative. 

Naturally, one of the first advan- 
tages of digital circuits is econom- 
ics. We discussed that digital data 
service generally costs as much as, 
or more than, analog service. But 
even attractive pricing does not 
amount to much when you cannot 
get the product. AT&T's long- 
range plans are to convert to digi- 
tal facilities in order to increase 
the available bandwidth capacity. 
But by AT&T’s projections, long- 
haul circuits will still be 70% ana- 
log through 1988. Digital circuits 
may be a solution to capacity 
problems in the future, but now, 
they are part of the problem. Cur- 
rently, an analog circuit can be or- 
dered and installed in a few 
months, but a digital data service 
line ordered today will not be 
available until next year. That is 
hardly conducive to rapid growth 
and expansion. 

The cost of implementation is 
another offsetting consideration. 
Major changes in a network are 
seldom inexpensive, and they are 
invariably inconvenient to users. 
That is why network planners 
strive for network designs that 
provide the most flexibility for 
growth and change. 

Most data communications 
managers want simplicity — to 
streamline and stabilize their op- 
eration for maximum efficiency. 
That means weighing the tempo- 
rary disruption and implementa- 
tion cost against the anticipated 
advantages. Introducing digital 
data service into our network 
would be disruptive and expen- 
sive. Putting in a new circuit, after 
all, is not Tike trying out a new 
modem. You do not just get a few 
test units and run them in the back 
room for a while until you are sat- 
isfied that they work. 

(Continued on Page 11) 
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Introducing PhoneMail;" another unbeat- — messaging system for your entire company 
able system from ROLM. that you can access from any touch tone™ 

Say hello to the One Party Phone Call. telephone anywhere in the world, any time. 
No more waiting for the phone to ring, PhoneMail can answer your phone with 
waiting for someone on the other end to your personal greeting. (If you'd prefer, your 
appear, waiting for your telephone partner ~ secretary can take the call and direct the 
in another city, another meeting, another caller to PhoneMail.) Then, because PhoneMail 
time zone. Waiting. is part of an integrated computer-controlled 

PhoneMail is a fully-integrated voice- business communication system, it really 


Touch Tone is a trademark of AT&T. 





begins to separate itself from those single That's not surprising. We're the people who 


phone answering gadgets. taught telephones and computers and people 
PhoneMail will let you answer messages —_ how to work together. We can show you the 

automatically. It can forward them, along with most advanced ways to manage voice and 

your comments, to dozens of your associates. data today, next year and into the next century. 

Its voice prompts guide you step by step. If your business phone system has you 

There's no chance for miscommunication. Prob- talking to yourself, 

lems are solved. Decisions are moved along. _ it’s time to talk to ROLM 
Of course, only ROLM has PhoneMail. ROLM. 


4900 Old Ironsides Drive, M/S 626, Santa Clara, CA 95050 * 800-538-8154. (In Alaska, California and Hawaii, call 408-986-3025.) 





PRO (From Page 7) 
recognize the value Thelen able 
to handle economically diverse 
information over a common net- 
work. Over the oo decade, their 
orders for digital equipment have 
driven the industry so far forward 
that there is no longer any thought 
of turning back 

With information management 
now a strategic concern of busi- 
ness, private networks have led 
the way to the new digital reality. 
Private networks using micro- 
wave, satellite, T-1 carrier or fiber 
optics all rely on digital technol- 
ogy. And increasingly, organiza- 
tions are installing digital private 
branch exchanges (PBX) to take 
advantage of the cost efficiencies 


and communications advantages 
offered by a PBX that can switch 
data as easily as it handles voice 
communications. 

The expanded capabilities of a 
digital PBX and digital networks 
are especially important as organi- 
zations seek to integrate desktop 
computers with mainframe sys- 
tems, process and move text from 
one workstation to another and 
handle worldwide voice commu- 
nications. Already, analog elec- 
tronic PBXs are being replaced 
with digital ones — a cycle ex- 
pected to fuel the digital PBX 
market for much of this decade. 

In the U.S. public telecom- 
munications network, digital is 
also the order of the day. Virtually 


all new long-haul transmission 
links are digital, as are all new 
central office installations. To 
handle increased traffic volumes 
more efficiently and provide en- 
tirely new subscriber services, 
telephone companies are unani- 
mously choosing digital systems. 

In its central office industry 
analysis, Northern Business Infor- 
mation, Inc., of New York, esti- 
mated that the number of digital 
lines installed, including line and 
feature additions, will increase 
from two million lines in 1983 to 
as many as 7% million lines of dig- 
ital equipment installed in 1987. 
In addition, demand for analog 
systems will drop. Northern Busi- 
ness estimated that while six mil- 


Infotron’s concept for network growth 
opens t&2 world for you. 


Our concept for network management 
puts it at your fingertips. 


Centralized 
network 
management. 
As your network 
grows—linking 
Offices, cities or 
countries — you can 
centralize monitoring and control 
functions through the ANM-800 
Advanced Network Manager. 

A central console controls up to 
32 remote nodes. User-friendly 
color graphics help you tell at a 
glance the real-time status of the 
entire network. Archiving of perfor- 
mance information enables you to 
fine-tune your network and plan 
future growth. 

Working with information from 
Infotron's 790 and 792 Network 
Concentrators, the ANM-800 pro- 


vides diagnostics, alarms and event 
reporting. All designed to help you 
pinpoint problems and take correc- 
tive action 


Flexibility and growth: 

about ANI™ 

The ANM-800 is a key component 
of Infotron’s Advanced Network 
Integration, a concept for network- 
ing growth that means the Infotron 
equipment you buy now will never 
be obsolete. ANI also gives you the 
flexibility to extend your network, 
expanding and reconfiguring as 
your needs change. 

And our systems support pro- 
vides the help you need—from 
engineering assistance to training 
to worldwide field service —to ensure 
ongoing network performance. 

0 find out more, send the 
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coupon to Infotron Systems 
Corporation, Marketing Depart- 
ment, 9 North Olney Avenue, Cherry 
Hill, NJ 08003. Or call toll-free 
1-800-345-4636. 

Infotron. First in 

performance and reliability. 


about ANI™ products, and the 
| ANM-800 Advanced Network Manager. 


| Name. 


| Title. 


lion lines — new and additions — 
of analog equipment were in- 
stalled in 1983, the number will 
fall to about two million this year. 
The analysis noted that, with few 
a only additions will be 
installed in the future. 

Northern Telecom's leadership 
in digital communications is re- 
flected in its contracts with all the 
Bell operating companies and all 
major independent telephone 
companies to provide digital 
switching and transmission equip- 
ment. Other suppliers have ac- 
knowledged the inevitability of a 
digital future by offering their 
own digital products to the world 
market. The list of vendors reads 
like a ““Who’s Who” of telecom- 
munications, including AT&T, 
ITT, GTE Telenet Communica- 
tions Corp., Ericsson Information 
Systems and many others. 

It is also apparent that the 
world is following America’s lead. 
A market study by James. Capel 
and Co., a London securities firm, 
reported that 35% of the world- 
wide central office equipment 
market is digital, and the percent- 
age is growing at 6% to 7% a year 
as countries everywhere upgrade 
their telephone systems. 

The UK, for example, is moving 
quickly to make its public tele- 
phone network fully digital, with 
the intention of expanding data, 
text, facsimile and graphics ser- 
vices available through British Te- 
lecom, the national telephone 
service. 

The vision of the future is the 
mares services digital net- 
work (ISDN), in which digital 
communications is the common 
denominator for virtually all 
forms of information transfer. 

ISDN will provide a common, 
compatible, cost-effective archi- 
tecture for handling any kind of 
information — spoken, visual, 
written or recorded. Scientists, 
governments and _ businesses 
worldwide have focused their re- 
sources on ISDN. While not all 
the issues have been resolved, an 
integrated solution based on digi- 
tal technology is the common 
goal. And, day by day, it is being 
realized. 

Why are the U.S. and the world 
turning digital? Digital communi- 
cations offers an opportunity to do 
more and to do it faster and 
cheaper and better than ever be- 
fore. On one hand, we are seeing 
information volumes increase ex- 
ponentially. On the other hand, 
unit costs are rapidly declining in 
the semiconductor and computer 
industries. The result is an upward 
spiral, with momentum. building 
in favor of digital technology. 

The applications of Gage tech. 
nology are everywhere. And in 
telecommunications, the digital 
world — a phrase coined by 
Northern Telecom to represent its 
concept of the totally digital net- 
work of the future — is becoming 
a reality. 

As more and more users and 
suppliers turn to digital communi- 
cations, there will no longer be a 
choice between digital and ana- 
log. The world will be digital. 





CON (From Page 7) 

Even in the best case 
scenario, which involves a 
digital data service circuit 
as a clean addition to the 
network, the implementa- 
tion overhead is still there. 
The introduction of a new 
medium means new hard- 
ware, new modes of opera- 
tion and training person- 
nel to use the new tool. 
The worst case scenario 
would be a line conver- 
sion, replacing an existing 
analog circuit with a digi- 
tal circuit. To avoid dis- 
rupting service to users, I 
would have to set up two 
parallel networks for a pe- 
tiod of time, testing the 
new circuit thoroughly be- 
fore cutting over from the 
old one. The advantages 
must be clear-cut for a data 
communications manager 
to undertake this process. 
But the advantages of digi- 
tal were not, in our evalua- 
tion, clear-cut at all. 

Right now, I maintain 
four equipment vendors 
and deal with multiple 
vendors for circuits — the 
local telephone operating 
companies in the states we 
serve and AT&T for inter- 
local access and transport 
area Circuits. 

Metroteller has worked 
hard to establish a good 


rapport with the telephone | 


companies. The diagnostic 
gear I have allows me to 
pinpoint line problems ac- 
curately. When I call the 
telephone company with a 
problem, I can not only 
say that we have a prob- 
lem, but also describe it, 
which cuts down on de- 
fensiveness. 

Digital data service 
would be a step backward 
at its present state. It is a 
relatively unfamiliar medi- 
um to the telephone com- 
pany technicians with 
whom I deal, and I cannot 
do the kinds of diagnostics 


on digital data service that | 


I can do on analog lines. 

Control is crucial to run- 
ning a network. I can mon- 
itor and test every line, ev- 
ery modem right out to the 
terminal. From the user’s 

wid: per yo achieving that 
evel of control has been a 
major breakthrough. Mi- 

rating to digital — and 
orfeiting that control — is 
a step backward. 

We have all heard the 
statistics about digital data 
service reliability. It is fa- 
bled at over 98% uptime, 
so is there cause to be so 
concerned about that 
which never fails? 

Metroteller checked the 
reliability statistics for dig- 
ital data service and dis- 
covered that statistics can 
be deceiving. In quoting 
downtime statistics, AT&T 
does not specify whether 


the down periods will in- 
volve a few outages of long 
duration or multiple 
breakdowns of short dura- 
tion. To me, the difference 
between the two is all the 
difference in the world. 
Uptime on my present 
network is 99.9%, and any 
downtime I do incur is 
SS brief. With the 
igh degree of diagnostics 
I have, I can practice pre- 


ventive maintenance and 
rapid fault isolation. Some- 
times users are back up be- 
fore they are even aware 
they have been down. 
AT&T reassured us that 
there were redundant sys- 
tems, but since they are 
hubbed in the same loca- 
tion, I suspect that what 
disrupts one will probably 
affect the others. With dig- 
ital data service, it is en- 


tirely possible that a line 
could be out for hours, 
even days. Not only is this 
type of prolonged down- 
time intolerable in our op- 
eration, there is no backup 
for digital data service, un- 
less you maintain a com- 
pletely redundant analog 
network just in case. 
Metroteller’s evaluation 
of digital data service 
showed a technology in 


transition, still too new 
and fraught with too many 
problems to support criti- 
cal on-line applications. 

It undoubtedly has its 
place in certain ae 
tions — supporting higher 
speed 56K bit/sec trans- 
mission, for example. But 
relative to analog transmis- 
sion, digital data service is 
a technology moving from 
infancy to adolescence. 


Low cost network design PC software 
that turns even the most harried 
network designer into a pussycat! 


When you consider the complications of dives- 
titure, the resulting maze of LATA’s and the 
day-to-day urgency of managing your network’s 
growth and changing needs, tactical and stra- 
tegic planning become monumental tasks. The 
demand to meet the needs of new applications 
and new protocols becomes more difficult 


every day. 


Connection’s NDS-Series multipoint net- 
work design software operates on IBM PC 
microcomputers and other compatible systems 
so you don't have to consume valuable time on 
the mainframe—or wait for time-consuming trial 
and error runs. It gives you the ability to predict 
and analyze network performance quickly. It 
also generates balanced network configurations 
and least cost network pricing. Our latest en- 
hancement, Version 2.0, includes inter-LATA 


pricing, expanded site capability and even more 


power and versatility. 


For a minimum, onetime investment, you can 
tame the changing, churning problems of day- 
to-day network management and develop 
strategic and tactical plans quickly and easily 


with NDS-Series software. 


Call or write for a free brochure explaining 
the benefits of the NDS-Series software in 
greater detail. A demonstation diskette is also 


available. 


Conneclios 


Connections Telecommunications, Inc. 


322 East Center Street 
West Bridgewater, MA 02379 
617-584-8885 
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NEWS ANALYSIS 


AT&T Technologies 
Axes ore re 


T&T Information Systems was 

the biggest loser when AT&T 
Technologies, Inc., the deregulat- 
ed business segment of AT&T, re- 
cently decided to slim its employ- 
ment base by 11,000 jobs, in an 
effort to control costs. The bad 
news was Officially handed down 
by James E. Olson, vice-chairman 
of AT&T and chairman of AT&T 
Technologies. 

It was announced that 6,000 of 
the 128,000 AT&T Information 
Systems job positions would be 
eliminated. That means that fewer 
than 6,000 current employees will 
actually be terminated. The posi- 
tions will be eliminated through 
attrition, transfers and voluntary 
retirement. Overall, AT&T Tech- 
nologies employs 255,000. 

AT&T Technologies employs 
approximately two-thirds of 
AT&T’s work force, but generates 
less than half of the parent compa- 
ny’s revenues. Furthermore, sala- 
ries account for more than half of 
AT&T’s total —— The move 
is seen as an effort to streamline 
what has been a burdensome, 
overweight division since the 
AT&T divestiture of Jan. 1 this 
year. So far in 1984, AT&T has re- 
ported earnings that are consider- 
ably below what it projected. 

Deprived of its monopolistic 
hold on the telecommunications 
market, AT&T has obviously had 
trouble adapting to what has 
turned into a fiercely competitive 
marketplace. Other divisions hit 
by the job cuts will reduce their 
staffs as follows: AT&T Consumer 
Products, 2,000; AT&T Network 
Systems, 2,000; staff organiza- 
tions, 1,500; and AT&T Bell Lab- 
oratories, 150 administrative posi- 
tions. 

However, not every division 
was hit by the announcement. 
Three groups comprising AT&T 
Technology Systems were un- 
scathed. The three, Computer Sys- 
tems, Federal Systems and Com- 
ponents & Electronic Systems, are 
charged with computer develop- 
ment. An AT&T spokesman said 
further staff reductions are ‘“‘prob- 
able, possible” before the end of 
the year. 


Airfone Breaks Ground 


ne of the last havens of the 

harried businessman is about 

to disappear. Airfone, Inc. has an- 

nounced it has contracted to pro- 

vide cellular air-to-ground tele- 

hone service for nine airlines 
ying wide-body airplanes. 

A joint venture of Western 
Union and Goeken Communica- 
tions, Airfone will provide on- 
board transmission equipment, 
key systems and computers to 
provide the ground-breaking ser- 
vice. Western Union will back the 
service with 50 of its ground sta- 
tions and 14,000 technicians. 

Telephones will be mounted 
on cabin walls and prompted by 
one of six major credit cards, in- 


cluding American Express, Diners 
Club, Master Card, Visa, Universal 
Air Travel Card or Carte Blanche. 

Once the card is inserted, the 
cordless telephone handset is re- 
moved, and the caller may take it 
back to his seat to make the call. 
The credit card is released and 
billed upon replacement of the 
handset. 

Although the amount was not 
disclosed, Airfone will pay the air- 
lines a commission for each call. 


Telex Service Dedicated 
To Use of Public Lines 


wa Union said its new 
dial-up telex service will al- 
low users to use public telephone 
lines instead of dedicated access 
lines from the Bell operating 
companies, as was previously re- 
quired. The move will be a cost- 
saving one for telex customers be- 
cause Bell operating company 
rates for those dedicated lines are 
scheduled to quadruple during 
November. 

The monthly dial-up prices 
were announced as $15 for city us- 
ers and $45 for remote users. The 
rates in use currently start at $54. 
In addition, Western Union said it 
will provide the required adapter, 
free of charge. For domestic calls, 
the per-minute charge will be 52 
cents or 85 cents, depending on 
whether a Western Union station 
or another common carrier station 
is being addressed. 

The dial-up service, which will 
be for both domestic and interna- 
tional use, would initially provide 
service at 50 bit/sec, with 110 bit/ 
sec service planned within the 
next several months. Users will 
have the choice of using one tele- 
phone line alternately for voice 
and telex messages, or dedicating 
a line to telex. 


Discovery Launches 
Communications Firsts 


| latest space shuttle flight 
produced several firsts for the 
world of communications. 

Discovery launched three satel- 
lites early last month. There is 
nothing new about that. However, 
one of them, Leasat, was the first 
satellite designed exclusively for 
space shuttle launch. 

Owned and _ operated by 
Hughes Communications _ Ser- 
vices, Inc., Leasat is also the first 
satellite dedicated to providing 
communications services to the 
U.S. armed forces on a long-term 
basis. 

It is the first of four Navy-leased 
spacecraft scheduled for launch 
on the space shuttle through 
1985. The — which includes 
ground facilities and one ground 
spare, will transmit data and voice 
signals for hundreds of mobile 
units of the Navy, Marine Corps, 
Air Force and Army. 

The ground segment of the Lea- 
sat system includes Hughes Com. 
munications’ Operations Control 
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Center in Los Angeles, two mov- 
able ground stations in Guam and 
Norfolk, Va., and four satellite 
control sites in Guam, Hawaii, 
Stockton, Calif., and Norfolk. 

There will also be a leased 
communications line to the Naval 
Space Command Operations Cen- 
ter in Dahlgren, Va., for coordina- 
tion of all Leasat operations. The 
system will be used for the next 
generation for Naval UHF com- 
munications. 

Leasat is also the first geosyn- 
chronous satellite to incorporate 
integral propulsion, which com- 
bines with the satellite’s foldin 
antenna to make the spacecraft 
more compact and thus less ex- 

ensive in terms of weight and 
ength. Perhaps most notably of 
all, the Leasat satellite was the first 
satellite ejected from the shuttle’s 
cargo bay using a Frisbee motion. 


Japanese Pick 
AT&T for Software Help 


i na move that threatens IBM, Ja- 
pan’s Ministry of International 
Trade and _ Industry selected 
AT&T to help Japanese compa- 
nies develop their own software. 

Although the five-year pact, val- 
ued at $125 million, will not be fi- 
nalized until December, it repre- 
sents a big victory for AT&T in its 
increasingly hot battle for interna- 
tional supremacy with the world’s 
number one computer manufac- 
turer. AT&T’s Unix operating sys- 
tem is said to be at the heart of the 
agreement, which would be car- 
ried out by a ministry-sponsored 
company working with AT&T and 
several large Japanese computer 
companies. 

The deal calls for converting 
Unix for use in the Japanese lan- 
guage and for use with large com- 

uters. Although IBM already of- 
ers mainframe software, the 
Japanese are reluctant to become 
dependent on the firm. 

More than half of U.S. software 
is computer-generated. In Japan, 
that figure is 90%. The Japanese 
would like to reduce that number 
to 20%, and this agreement is seen 
by many as a key to that. 


Surcharge Hits 
Private-Line Users 


May private-line users whose 
circuits can access local ex- 
change networks have absorbed a 
monthly $25 per line surcharge. 

The surcharge, which will re- 
portedly cost those users approxi- 
mately $240 million yearly, is typi- 
cally —— to a local private, or 
special-access, line connecting a 
private branch exchange (PBX) to 
users in remote cities. It is also ap- 
plied to a special-access line con- 
necting a PBX to a remote loca- 
tion within one _ telephone 
company service area, also known 
as a local access and transport 
area. 

There was a 60-day grace peri- 
od for the surcharge, starting from 


the implementation date of Aug. 
25. There are exceptions. For in- 
stance, private-line users that ob- 
tain exemptions from the sur- 
charge within 60 days after Aug. 
25 will be freed from it. And those 
that secure exemptions: after the 
60-day interval will be assessed 
the surcharge, but will be eligible 
for a partial or total credit. 

The Federal Communications 
Commission also ordered local 
carriers to send their private-line 
customers an explanation of how 
they can get an exemption and 
said interexchange carriers can act 
as agents for their customers in 
obtaining the exemptions. 

AT&T planned a blanket certifi- 
cation covering more than half the 
local special-access circuits sup- 
— its private-line services. 

hat consists of obtaining a sur- 
charge exemption from local tele- 
phone companies for all local 
special-access circuits connected 
to a particular interstate private- 
line service. 

Users of such services would 
then automatically be exempt 
from the surcharge. 


FCC Sparks 
Accunet Controversy 


ontroversy around Accunet, 

AT&T’s X.25-based _ packet- 
switching network, was sparked 
when the Federal Communica- 
tions Commission (FCC) gave the 
go-ahead for AT&T to implement 
its Accunet tariff. 

The tariff, which went into ef- 
fect Aug. 18, was protested strong- 
ly by Accunet competitors GTE 
Telenet Communications Corp., 
Tymnet, Inc. and IBM. 

Monthly charges for Accunet 
run from $470 to $1,065 for a host 
computer port. GTE  Telenet 
charges $600 to $2,000 for its 
comparable service, Telenet. Ac- 
cunet provides access at 4,800 bit/ 
sec, 9,600 bit/sec or 56K bit/sec 
over dedicated lines. Telenet of- 
fers service at speeds up to 4,800 
bit/sec over dedicated or dial-up 
channels. The $2,000 price ap- 
plies to 14.4K bit/sec dedicated 
access. Telenet recently began of- 
fering 56K bit/sec access in the 
$4,000 range. 

The tariff seems to have suc- 
ceeded on parliamentary grounds 
and may still be subject to an FCC 
inquiry. Because the FCC decided 
it could not just flatly reject the 
tariff and AT&T insisted on imme- 
diate action, the commission went 
ahead and approved it. It could be 
argued that such logic is only 
found among large, hidebound 
SS agencies. Nonethe- 
ess, it prevailed. 

The arguments from GTE Te- 
lenet and others were not unfa- 
miliar. Their claim was that AT&T 
intends to use Accunet to cross- 
subsidize its other divisions, spe- 
cifically AT&T Information Sys- 
tems. This would be done be 
using Accunet within AT&T Infor- 
mation Systems’ Net/1000 en- 
hanced packet-switching service, 
which relies heavily on Accunet. 
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Railinc on Right Track to Improve System 


4 hippers that transport products 
by rail consider trains a cost-ef- 
ficient way of moving goods. But 
few people think of the railroad 
industry — especially the freight 
car segment — as a leader in com- 
puterized communications. 

The tion of American 
Railroads (AAR) is an extraordi- 
narily with-it trade association — 
on the communications side, at 
least. AAR’s Train II is already an 
extremely sophisticated and effi- 
cient communications network. 
AAR’s Railinc Corp., which was 
created to provide Sanh processing 
and communications services for 
the AAR, is not resting on its lau- 
rels, however. It is on a fast track 
to improve the system and stay 
ahead of the exploding needs of 
its member railroads. 

Railinc’s current projects in- 
clude putting in place an interrail- 
road office automation system 
with national data communica- 
tions capabilities, implementing a 
disaster recovery plan and even- 
tually being able to enhance the 
system’s own ability to handle dif- 
ferent types of protocols. 

Train II is the guts of an upgrad- 
ed national car information sys- 
tem for Railinc, a collector and 
provider of freight railroad infor- 
mation to major yg lines, 
rail users and other shippers on 
domestic freight trains. Train II's 
facilities are comprised of a com- 
puter and communications net- 
work that follows the progress of 
more than two million freight 
cars, trailers and _ containers 
owned by an estimated 400 rail- 
roads, on their travels over 
300,000 miles of track. 

Among the tasks Train II per- 
forms are connection of member 
railroads to the AAR and message 
switching between members and 
subscribers. According to Rail- 
inc’s President Henry Meetze, a 
recent check of the records re- 
ported more than 95,000 mes- 
sages passing through: the net- 
work daily, compared with an 
average of 4,500 daily as recently 
as 1980. 

The challenge is that each indi- 
vidual railroad has its proprietary 
communications facilities within 
its territory — generally micro- 
wave. This equipment is used to 
pass voice and data back through- 
out the railroad’s own territory. 
The data'can be used on a com- 
puter-to-computer basis or to con- 
trol signals. But most railroads 
have the need to communicate 
with one another. Train II facili- 
ties provide services not only for 
individual railroads, but for com- 
peting AAR members. ; 

Started around 1970 with a 
small dial-in network of three 
dial-in lines, Train II is an evolu- 
tion of a system that began with its 
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predecessor, Train I. It has been | 


enhanced -into a star network 

joining 72 computers — mostly 
mainframes — and 13 remote job 
entry (RJE) devices maintained by. 
individual rail lines. The star net- 
work’s heartbeat is an IBM 4341 
Model 2 mainframe that can re- 
cord approximately 750,000 car 
movement transactions per day. 
In all, Railinc’s system is com- 
posed of 12 large computers. 

RJE devices gradually were re- 
placed by mainframes. Then, 
smarter machines were installed 
on each end of the system. The re- 
sult was an improvement in the 
system’s message reliability. The 
next steps led to message and 
electronic waybill switching. 

Railinc currently uses Bell 
leased lines, both digital and ana- 
log nonmultiplexed circuits, rang- 
ing from 2,400 to 9,600 bit/sec. In 
addition, there is a 56K-byte, 
time-division multiplexed line 
from Chicago to Washington, 
D.C., and a 9.6K-byte statistical 
multiplexed line from Detroit to 
Washington, D.C. 

Railinc’s ongoing improvement 
thrust is centered around en- 
abling both the rail industry and 
its shipping customers, such as 
the automobile industry, grain 
companies and so on, to exchange 
more, better and different types of 
information in an electronic form. 
Meetze said, “It has to be a quid 
pro quo situation to induce peo- 
ple to accept and respond to elec- 
tronic communications. It is fine 
for the railroads to be able to 
whisk freight bills electronically. 
But the customers have to be in- 
duced to accept freight bills in 
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an electronic 
form.” Further, 
Meetze claimed, 
the speed on the 
communications up- 
grade is rapid, the 
momentum is on-line 
and the grade is all downhill. 


| oe the Federal Commu- 
nications Commission to a 
roup of telecommunications pro- 
essionals and heads nod know- 
ingly. Mention the National Tele- 
communications and Informa- 
tion Administration (NTIA), 
and nine times out of 10, eyes go 
blank. Yet the NTIA has an impor- 
tant influence on domestic and in- 
ternational telecommunications. 
The NTIA’s most important 
nonpolicy function is to act as a 
clearinghouse for the govern- 
ment’s 40% chunk of the radio 
spectrum, which. is shared by the 
U.S. armed forces; the Commerce, 
Justice and Treasury Depart- 
ments; the FBI; the Secret Service; 
and other government entities. 
Dale Hatfield, a Boulder, Colo., 
telecommunications consultant 
who was formerly deputy assistant 
secretary of the NTIA, described 
government spectrum allocation 
as a series of horse-trading ses- 
sions in which frequencies are 
traded while “all those people sit 
around a table and negotiate.” 
Communications research is 
another of NTIA’s nonpolicy in- 
fluences on telecommunications, 
but budget cuts under the Reagan 
administration have shrunk its re- 
search staff from 250 to about 80. 
In the policy arena, the NTIA is 
viewed as more powerful interna- 


tionally than domestically. NTIA’s 
lineage began with the Rostow 
Committee under President John- 
son, which set the stage for the 
Nixon administration’s Office of 
Telecommunications Policy. Un- 
der President Carter, the Office of 
Telecommunications Policy was 
removed from the Office of the 
President to the Department 

of Commerce and renamed 
NTIA. Because it no longer 
directly represented the 
president, the NTIA’s 

clout was considerably di- 
minished. Henry Geller, who 
first headed the transplanted 
NTIA and is now director of the 
Washington Center for Public Pol- 
icy, explained, “What the NTIA 
has endeavored to do in the do- 
mestic policy area is to be a cata- 
lyst. It cannot make policy; all it 
can do is send recommendations 
up to the FCC or to Congress.” 
Internationally, however, the 
NTIA is a major player. it 
represents the U.S. in 

global forums like the 

General Agreement on 

Tariffs and Trade and 

' the International Tele- 

communications Union. 

Past jealousies between the 
NTIA and the FCC with regard to 
domestic  telecommunications 
policy have cooled in recent 
years, but a new turf war has kin- 
dled between the NTIA and the 
State Department over interna- 
tional telecommunications policy 
— a war some observers say is 
based on a personality conflict be- 
tween current NTIA chief David 
Markey and Diana Lady Dougan, 
the State Department’s coordina- 
tor for international communica- 
tions and information policy. 

Jurisdictional battles among the 
multiplicity of agencies jointly re- 
sponsible for U.S. telecommuni- 
cations policy periodically lead to 
———— that a Department of 
Telecommunications be formed. 

Geller, however, said, ‘‘It is too 
small, and no one will do that.The 
problem is that the president 
doesn’t want it back in there; the 
White House is trying to reduce 
staff, and I doubt they will put it 
back.” 

The NTIA’s public visibility is 
certain to increase over the years 
as its activities in information and 
telecommunications policy affect 
more and more people. 

For now, it can operate behind 
the scene domestically, and in 
Hatfield’s view, that can be an ad- 
vantage. “On the Hill, being visi- 
ble is not necessarily the best way 
to work,” he said. “If you are the 
advisor to the chairman of Gener- 
al Motors {Corp.], do you make 
policy? No. But by defining what 
the options are, examining the 

ros and cons and — close- 
y with him in your area of exper- 
tise, your judgments influence his 
decisions.” 
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BOCs Ask for Trouble; Greene Delivers 


Two of U.S. Federal District Court 
Judge Harold Greene’s four rules 
that the regional Bell operating 
companies must agree to before 
they can enter new businesses ap- 
pear to be — at least at first glance 
— arbitrary and capricious. 

They become significantly less 
capricious, however, when one 
considers that the regional Bell 
operating companies could hardly 
wait to abolish the line of busi- 
ness restrictions imposed on them 
on Jan. 1, 1984, when the old 
AT&T was split asunder. For 
them, it was a case of asking too 
much, too soon. 

The two rules in question — 
that the debt and financing of new 
business ventures must be inde- 

endent and that total revenue 
rom competitive business grant- 
ed by any waiver must not exceed 
10% of the operating companies’ 
total net revenues — may well be 
lifted by Greene once the operat- 
ing companies have established 
equal access to the local network 
for all interexchange carriers. The 
rules are burdensome and will se- 
verely limit the operating compa- 
nies’ business activities during the 
next two to three years. Since the 
rules appear to be without prece- 
dent, they may also be appealable 
to the Supreme Court. 

In some respects, the operating 
companies brought trouble on 
themselves. Although they feel 
victimized by the breakup of 
AT&T, which is being supervised 
by Greene’s Federal District 
Court, they acted too quickly in at- 
tempting to lift the line of busi- 
ness restrictions imposed on them 
4 the Modified Final Judgment. 
They simply have to remember 
that they are on probation. They 
are presumed to be guilty of con- 
trolling and perhaps distorting the 
local-access bottleneck and, 
therefore, have to behave them- 
selves at least until equal access is 
established in 1986. 

Over the long haul, however, 
the operating companies simply 
have to free themselves of the 
four tough rules imposed on them 
by Greene. These are: 
= Separate subsidiaries. In some 
respects, Greene’s order has 
brought back into vogue the sepa- 
rate subsidiary concept that was 
popular on Capitol Hill and at the 
Federal Communications Com- 
mission (FCC) before the break- 
up of AT&T. Since the breakup, 
however, the FCC has only talked 
of “separate entities,’ while 
Greene himself imposed no sepa- 
rate subsidiary requirement when 
he allowed the operating compa- 
nies to get back into the provision 
of customer premises equipment 
on Jan. 1, 1984. 


Pearce is president of Informa- 
tion Age Economics, Inc., Wash- 
ington, D.C., and a regular col- 
umnist with On Communications. 
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Greene brought back the sepa- 
rate subsidiary concept, albeit re- 
luctantly, because he apparently 
saw this as the only way of mea- 
suring revenue from a particular 
line of business and because it 
makes monitoring by the Depart- 
ment of Justice that much easier. 

The Justice Department has 
never abandoned its commitment 
to the separate subsidiary con- 
cept, so it was no surprise to hear 
loud applause from the antitrust 
division when the separate sub- 
sidiary was given a new lease on 
policy life by Greene. 
= Debt and financing. Clearly, 
Greene was attempting to extend 
the traditional definition of cross- 
subsidies by insisting that the 
debt and financing of the new 
business ventures be totally inde- 
pendent of the assets of the oper- 
ating company. Most large busi- 
ness conglomerates, both regulat- 
ed and unregulated, use their 
market position to raise funds at 

referential rates or use funds 
rom one line of business to fi- 
nance the operations. of another, 
newer line of business. Greene, 
however, is imposing a business 
handicap on the operating compa- 
nies that is not imposed on other 
business enterprises. 

Greene does not want to inhibit 
new competitors from entering 
the telecommunications-informa- 
tion market, nor does he want to 
erode the competitive edge of the 
smaller entities, the market that 
might be blasted out of existence 
by too-easy operating company 
entry. Thus, he is trying to create 
the maximum amount of competi- 
tion for as long as possible. 
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Greene’s position, vis-a-vis fi- 

nancing and debt, is that he wants 
to establish the rules whereby the 
maximum amount of workable 
competition can be encouraged. 
= The 10% revenue cap. Greene’s 
guiding principle here was the 
protection of the telephone rate- 
payer, whereas his assumption in 
the first two conditions was the 
protection of workable competi- 
tion. But in capping revenues at 
10% of the regulated revenues, 
Greene may have gone too far in 
imposing unnecessarily burden- 
some constraints on the operating 
companies. 
8 Justice Department monitoring. 
Aside from doubts about the abili- 
ty — or the willingness — of the 
Justice Department to monitor the 
activities of the operating compa- 
nies over the long haul, the moni- 
toring condition is clearly a slap 
in the face for the FCC and the 
state public utility commissions. 

As far as Justice is concerned, it 
is unlikely that the antitrust divi- 
sion has the necessary expertise, 
personnel, budget, commitment 
or desire to keep tabs on a dynam- 
ic, turbulent and quixotic tele- 
communications-information _in- 
dustry during the next decade or 
so. Nonetheless, Greene has or- 
dered Justice — and not the ex- 
pert agencies, namely the FCC 
and the public utility commis- 
sions — to keep abreast of devel- 
opments as the operating compa- 
nies mature into diversified and 
aggressive part-regulated, part-de- 
regulated conglomerates. 

The FCC, which has many more 
resources and is better qualified 
in these areas than the Justice De- 
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partment, has had a tough time 
monitoring such activities durin 
the past 50 years, so it is difficult 
to imagine how Justice will be 
able to cope. 

Future strategies for the operat- 
ing companies are now becoming 
clear, following Greene’s opin- 
ion. They must implement equal 
access as quickly and enthusiasti- 
cally as possible. They must con- 
sider changing tactics regarding 
local telephone bypass. In the fu- 
ture, they must accept local by 

ass as a policy fait accompli, 
argely because the FCC has been 
vigorously promoting all forms of 
compeiitive bypass for the past 
several years. They must consider 
appealing the burdensome rules 
imposed by Greene, namely the 
10% revenue cap and the restric- 
tions on debt and financing. 

Unless the operating compa- 
nies quickly embrace and imple- 
ment equal access, they will never 
be allowed to lift the restriction 
on reentry into the inter-local ac- 
cess and transport area toll mar- 
kets. Although the operating com- 
panies might not see toll services 
as particularly attractive, it is clear 
that any line of business that can 
conceivably be construed as offer- 
ing such services will be declared 
illegal operating company busi- 
ness ventures until equal access is 
fully established. 

Once the operating companies 
can prove that local telephone by- 
pass options are operational and 
viable in their local exchange ar- 
eas, they can go to Congress, the 
FCC, Greene, the Justice Depart- 
ment and the states for much- 
needed regulatory relief in order 
to win necessary business flexibil- 
ity. They can also justify their own 
entry into the potentially lucrative 
emerging bypass markets. 

Any appeal to the Supreme 
Court regarding Greene’s burden- 
some rules is risky, but a conser- 
vative Supreme Court might be in- 
finitely more sympathetic to the 
— companies than a liber- 
al judge who, while attempting to 
establish perfect competition or 
even workable competition, has 
decided to hobble the nation’s 
most efficient phone companies. 

Greene seems to be striving for 
some better model of workable 
competition — while at the same 
time protecting the telephone 
ratepayer — in his restriction of 
the operating companies. Only 
time will tell whether his goals 
can be achieved. The operatin 
companies, on the other hand, 
have to live with the rules, but 
only for a limited period of time. 
There can be no excuses for the 
10% cap and the debt and financ- 
ing restrictions once equal access 
has been established and once lo- 
cal bypass begins to take off. Sepa- 
rate subsidiaries and partial Jus- 
tice Department monitoring, 
however, may be here to stay. 





Penned on the eve of the 19th centu- 
ry, Coleridge’s classic Rime preceded 
the advent of mainframes and micro- 
computers by more than 150 years. 
Thus, it is doubtful he ever imagined 
that his lyrical ballad of an aged, ac- 
cursed sailor would be called on to il- 
justrate the basic incompatibility that 
exists today between the expanding 
population of micros and the existing 


K | i 
FH ‘ ee 
i 
ie | , ; 
B ae S i 
e | : t i 


Water, water, everywhere, 
And all the boards did shrink; 
Water, water, everywhere, 
Nor any drop to drink. 
— Samuel Taylor Coleridge 
The Rime of the Ancient Mariner 


base of corporate mainframes. 

But Coleridge’s words succinctly 
sum up the frustration felt by many 
micro-equipped professionals today. 
“Microcomputer users in a corporate 
environment have been like the ill- 
fated sailors in Coleridge’s Rime,” the 
introduction to an International Data 
Corp. (IDC) study said. 

Titled ““Communications Software: 
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Forging the Micro-to-Mainframe 
Link,’ the study explained, “Literally 
surrounded by a sea of [mainframe] 
data, [micro users] are unable to take 
full advantage of its power because of 
the difficulties of linking their person- 
al computers to those that keep the p 
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Micro-to-Mainframe 
Connection 


corporate data base.” 

It is clear that the micro 
has taken much of the 
drudgery out of the mod- 
ern executive’s work day 
by automating many ana- 
lytical and decision-mak- 
ing chores. But the micro’s 
usefulness and the _in- 
creased productivity _ it 
promised have been limit- 
ed by a stumbling block. 
In order to use the increas- 
ingly powerful personal 
computer software tools 
available today, micro us- 
ers must first manually in- 
put the necessary data — a 
task that can be aggravat- 
ingly time-consuming. 

Thus, the micro has in- 
creased the user's thirst for 
rapid data access, a thirst 
that remains unquenched 
despite the vast reservoir 
of carefully compiled 
mainframe information so 
close at hand. 

As_ with Coleridge’s 
parched seafarers, micro 
users are marooned amid 
omg They are unable to 
ulfill their need for main- 
frame information because 
of the differences in data 
formats and the communi- 
cations inefficiencies that 
hamper data transfers be- 
tween the two dominant 
machine technologies of 
our time. Often, users are 
even hindered by their 
own corporate information 
suppliers — data process- 
ing and management in- 
formation systems profes- 
sionals — andl over 
the potential security haz- 
ards posed by the transfer 
of carefully guarded data 
once solely under their 
control. 

In light of the growing 
need to put mainframe- 
based data on the desks of 
executive micro users, it is 
not surprising that the mi- 
cro-to-mainframe link has 
become the primary focus 
of interest in the software 
industry today. The micro- 
to-mainframe connection 
has been the focus of doz- 
ens of recent trade show 
sessions and seminars. 

The current micro-to- 
mainframe smoke, in the 
form of exaggerated mar- 
keting claims about prod- 
uct capabilities, has been 
generated from a spread- 
ing fire — a very real user 
need for tink products. But 
that smoke has obscured 
some vital issues. 

For the most part, the 
products now available 
represent an expensive 
and only a partial solution 
to the full linkage prob- 
lem. 

Vendors have been 
quick to seize on user con- 
cerns as an easy means to 
sell packages that have 
faced little real exposure 
in large-scale production 
environments. The . term 
“link” has also been 


abused.by marketers push- 
ing products that offer ca- 
pabilities ranging from 
simple hardware connec- 
tivity to terminal emula- 
tion to real bidirectional 
data transfer, all under the 
aegis of the micro-to-main- 
frame link 

According to IDC, the 
intermachine communica- 
tions software currently 
available falls into four 
broad categories: 
# Dumb terminal or termi- 
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nal emulation systems that 
allow the transfer and re- 
ceipt of data in the proper 
format for the host com- 
puter; 

® Data download packages 
through which data from 
the host becomes a file 
stored locally in the micro; 
a Information download 
software that transfers files 
structured and formatted 
for a specific purpose, 
such as use with a popular 
micro package like Lotus 


Development Corp.'s Lo- 
tus 1-2-3 or Visicorp’s Visi- 
calc; 
® Active information ex- 
traction packages through 
which software on both 
the host and the micro al- 
low a user to select specif- 
ic mainframe data, usually 
by means of a fourth-gen- 
eration query language - 
that simplifies the data se- 
lection procedure. 
Despite the wide spec- 
trum of sophistication and 


functionality, products in 
any of the ios groupings 
are presented to potential 
buyers simply as micro-to- 
mainframe links. 

“There exists a lot of 
confusion about the tech- 
nology,” Regis Kaufman, 
manager of product mar- 
keting for Software Inter- 
national Corp., said. 

“What exactly consti- 
tutes a link? Is a link an 
emulation package, soft- 
ware with file-transfer 





capabilities or a system arise,” he continued. 


that really understands 
how the mainframe appli- 
cations work? Users really 
have to sift through words 
to find out,” Kaufman said. 

“There is a real need for 
better communication be- 
tween vendors and users. 
Over time, as different 
products are tried and us- 
ets get some experience 
with links, a lot of the 
noise will disappear and 
some link standards will 
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on the market today. 

Software International's 
Smartlink is a proprietary 
link that enables the mi- 
crocomputer user to ac- 
cess only data stored in 
Software _International’s 
mainframe on-line general 
ledger and financial re- 
porting system. 

Examples of other pro- 

rietary architecture links 
include Applied Data Re- 
search, Inc.’s ADR/PC Da- 
tacom, which accesses 


ADR’s Datacom/DB on the 
mainframe, and Manage- 
ment Science America, 
Inc.'s (MSA) Peachlink 
software that draws on 
MSA’s mainframe applica- 
tions packages. Also in that 
category are Computer 
Corp. of America’s (CCA) 
PC/204 link to its Model 
204 data base management 
system (DBMS) and Cul- 
linet Software, Inc.'s Infor- 
mation Database system. 
This system provides ac- 
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cess to Relational, which is 
the company’s integrated 
DBMS. 

On the flip side of the 
coin are the so-called 
open architecture prod- 
ucts, which purport to pro- 
vide micro access to a 
wide variety of mainframe 
DBMSs and file structures. 

“A really open link is 
very difficult to deliver,” 
Kenneth Bosomworth, the 

resident of International 

esource Development, 
Inc., of Norwalk, Conn., 
said. “It has to incorporate 
a variety of technically 
complex access methods 
for, the vendor-specific 
DBMSs, and it becomes 
very unwieldy and com- 
plex at both ends. And, to 
make an open link work, 
you generally have to limit 
it to simple terminal emu- 
lation. You can only use 
the micro’s intelligence if 
you have a link that really 
understands how the 
mainframe system oper- 
ates.” 

IDC Senior Research 
Analyst Janice Antonellis 
said, “The major weakness 
of the micro-to-mainframe 
links available now is the 
fact that they are limited to 
being an interface to only 
one or two products in a 
vendor’s line. Maybe there 
will be a gradual transition 
to more open links, but it 
seems shortsighted to in- 
terface just to proprietary 
software.” 


NCLUDED AMONG 

the packages boast- 

ing open architec- 

ture are products 

such as Micro-Tem- 

pu Inc.’s Tempus- 

ink, which allows 

micro access to 

IBM’s sequential file 

structures, IMS and 

DL/1 and most popular 

DBMSs, including Cullin- 

et’s IDMS/R, Software AG 

of North America, Inc.’s 

Adabas, CCA’s Model 204 

and Cincom Systems, 
Inc.’s Total. 

Infocenter Software, 

Inc.’s iLink and Informat- 


ics General Corp.’s Dbase/ 


Answer and Visianswer 
links also fall under the 
open architecture head- 
ing, according to company 
spokesmen. Infocenter’s 
iLink gives users the abili- 
ty to draw data from a vari- 
ety of widely installed 
DBMSs, and the Informat- 
ics products are touted as 
providing access to most 
standard DBMSs and se- 
quential file structures. 
While exhibiting open 
architecture on the main- 
frame end, Informatics’ 
Dbase/Answer and Vi- 
sianswer — marketed in 
conjunction with Ashton- 
Tate and Visicorp, respec- 
tively — fall within a 
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grouping of link products that 
provide automatic data reformat- 
ting only for specific micro soft- 
ware packages. Dbase/Answer re- 
formats mainframe data for use 
with Ashton-Tate’s micro prod- 
ucts, and Visianswer provides 
automatic data reformatting for Vi- 
sicorp’s Visi Series. Another link 
in that grouping is Cullinet’s In- 
formation Database, which pro- 
vides reformatting capabilities for 
the company’s Goldengate Series 
of micro software. 

Some micro-to-mainframe link 
analysts complain that the prod- 
uct-specific reformatting ap- 
proach limits a user’s flexibility in 
choosing from and using the wide 
variety of micro software tools 
available. Other link vendors have 
chosen instead to provide auto- 
matic reformatting for some or all 
of the semistandard micro data 
formats in existence, such as Soft- 
ware Arts, Inc.’s Data Interchange 
Format, Ascii and Ascii text, com- 
ma-separated values and basic for- 
mat. There are even link packages 
available that do not provide auto- 
reformatting capabilities at all. 

Some of the critical problems 
encumbering link technology to- 
day are the difficulties involved in 
data communications between 
the micro and the mainframe. 

Data transfer between the ma- 
chines can be excessively time- 
consuming and can increase the 
Strain On an organization’s exist- 
ing communications network if 
not carefully planned. In addition, 
many packages do not provide 
transmission restart and recovery 
facilities and rely instead on the 
facilities already inherent in the 
mainframe software accessed. 

“The main problem with the 
links I have seen is in communi- 
cations technology,”’ Bosomworth 
said. “Almost all micro-to-main- 
frame links still rely on terminal 
emulation, and that presents a va- 
riety of difficulties in uploading 
and downloading data. Link com- 
munications is dominated by 
quick and dirty protocols with 
limited error checking. There 
have been some attempts to deal 
with communications errors, but 
they often involve retransmission 
of entire files or blocks of data. 
Transmission speed is also pain- 
fully slow.” 

Shaku Atre, president of Atre 
International Consultants, Inc., of 
Rye, N.Y., agreed with Bosom- 
worth. “Link products, for the 
most part, only do what the com- 
munications hardware they utilize 
makes possible. Data extraction is 
not quick, especially if there are 

roblems in transmission, and it 

as to be planned for. You can 
draw down a few mainframe re- 
cords at an impulse, but not the 
number of data base records you 
need for any kind of serious mi- 
crocomputer processing,” she 
said. 

Communications limitations 
are compounded for some link us- 
ers by the problems involved in 
selecting from the micro end ex- 
actly which mainframe records or 
files will be downloaded. 

Analysts complain that many 
link packages running on the mi- 
cro require users to be familiar 


with mainframe logon and file- 
naming conventions in order to 
request data from DBMSs and ap- 
plications — a far cry from the so- 
called user friendliness that the 
executive is accustomed to enjoy- 
ing with the current generation of 
micro software. 

“Many of the packages touted 
as links have very poorly designed 
user interfaces,” Antonellis said. 
——- were clearly developed ina 
mainframe-oriented mode.” 

James Dickie, market manager 
for Informatics General’s Answer 
series of link products, confirmed 
Antonellis’ view. “From a user’s 
viewpoint, future links will have 
to provide better capabilities for 
s oe exactly the mainframe 

ata desired. We are still asking 
people to think logically, like pro- 
grammers,” he said. 


The user interface of CCA’s PC/ 
204 is one that Bernard Mathaisel, 
principal with the management 
consulting firm of Temple, Barker 
& Sloane, Inc., said is indicative of 
what many prospective users 
would like to see in a link pack- 
age. PC/204’s communicator fa- 
cility allows the user to access ap- 
plications on the microcomputer 
or mainframe through a custom. 
ized menu. When an application 
is selected, control is switched 
automatically to that application, 
letting the user bypass communi- 
cations and logon procedures. 

“The immaturity of the soft- 
ware has been a big problem,” 
Mathaisel said. “‘A lot of the links 
require technical assistance if the 
user is going to get at the informa- 
tion he wants. The need for help 
flies in the face of a user who 


Micro Links: Macro Risk 


Making up-to-date corporate in- 
formation saeeea - micro- 
computer-equ end users 
— the ideal fe the micro-to- 
mainframe link — is an admira- 
ble goal, in theory. But consider 
the potential security risks in- 
volved in practice. —~ 

Instead of simply feeding data 
to a bank of host-connected ter- 
minals, you are transferring all 
your company’s vital information 
resources onto user-owned disk- 
ettes, which can easily be lost, 
stolen or damaged. Once the 
data has left the mainframe, you 
have lost access control. If you 
extend to end users the capabili- 
oe upload micro-manipulated 

ta, you: will position yourself 
om perhaps a greater security 
risk. 

“That is a serious problem,’’ 
said Philip Dorn, president of 
the New York- Dorn Com- 

uter Consultants, Inc, ““Down- 
oading data is fine, but I am 
scared to death of uploading. It 
is an incredible security expo- 
sure. It is the one major reason 
why companies are moving 
slowly in the link area. It scares 
the hell out of me.” 

Dorn and other analysts con- 
tend that the development of 
more comprehensive security fa- 
cilities is critical to wider market 
acceptance of micro-to-main- 
frame links. peer the pack- 
ages available today rely simply 
on the security ures in- 
herent in the mainframe applica- 
tion or data base ment 
system accessed by the end user 
through the link. But some link 
vendors have begun to address 
the issue. 

For example, lied Data 
Research, Inc.’s ADR/Signon, for 
use with its ADR/PC com- 
munications link, can be used to 
control user access to micro and 
mainframe ications. Infor- 
matics Gen Corp.’s Answer 
series of links, developed in con- 
junction with Visi: and Ash- 
ton-Tate, feature P-defined 
user profiles, which a spokes- 
man said will allow a DP manag- 
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er to limit end-user information 
access at the data base, data seg- 
ment, field and value level. 
On-Line Software Internation- 
al, Inc.’s Omnilink offers the 
company’s Content Access Meth- 
od security system, which trans- 
imposes levels 
of user access control. And First 
Concept Technologies, Inc.'s In- 
terchange/1 has a nip sys- 
tem that the company said will 
allow the data base administrator 
to create templates mi- 
cro user access to main 
data 


ane aatsieeass etre 
ul 

only allowing data uploading to 
a buffer or storage area. From 
there, information can later be 
transferred to live production 
data bases after it is reviewed by 
DP. But some contend that the 
buffer, or shadow, data base is 
cake diese eat Oy ugomien 
cu u 

. aint ay ania live 
data hanes omn their parte isa 


_very big concern,” said Bernard 
Mathaisel 1 wi 


: th the 
Lexington, Mass. . 
ment consulting firm Temple, 
Barker & Sloane, Inc. ‘‘The shad- 
ow data base is a temporary mea- 
sure until we can find some way 
to handle micro access to pro- 
duction data. It isa mea- 
sure that will be in until 
DP can be convince iy 

onu 
ne! 


u is technologi 
Ss ean can be controll 
of any | 

maintained 

still be vulnerable to loss, piracy 
and damage. 

. data absolutely 
should not be on diskettes,” 
Shaku Atre, prowdert of Atre In- 

ional ants, Inc., in| 


that 
cal 


wants to do things on his own. In 
the future, we will look for inte- 
grated micro-to-mainframe con- 
nections that automatically handle 
the establishment of the Tink and 
the transfer of data.” 

With all the talk of download- 
ing corporate data for local ma- 
nipulation on the micro, many 
prospective users neglect to con- 
sider what may be a real need to 
update information in mainframe 
data bases. That real-time — 
ing — rather than simply upload- 
ing to a separately maintained 
storage or buffer area — is a fea- 
ture some links are not sophisti- 
cated enough to provide. Other 
vendors have not incorporated 
updating facilities in deference to 
some MIS manager’s concerns 
about security. 

According to Infocenter Soft- 
ware President Hugh Carroll, 
whose firm markets the iLink 
package, the bidirectional transfer 
of data is a vital capability of a true 
micro-to-mainframe link. ‘That 
ability brings you beyond the in- 
formation center concept into the 
world of the information plexus, 
where the mainframe becomes 
the central repository of informa- 
tion generated out at the micros. 
We must be able to take the fruits 
of [an executive's] labor back up to 
the mainframe and not just bring 
data down to the micro.” 

Mathaisel said, “The true [bidir- 
ectional] micro-to-mainframe link 
implies greater productivity for 
both machine technologies. The 
micro offered powerful office ca- 
pabilities and user autonomy. But 
micros could only be used in a 
stand-alone mode. The main- 
frame was an ivory tower not posi- 
tioned for personal use. A truly 
functional link will allow us to 
at the unique features of 
both to everyone’s advantage.” 

And, while the micro threat- 
ened to usurp the MIS profession- 
al’s dominance over an organiza- 
tion’s data and computing re- 
sources, the micro-to-mainframe 
link may reverse that trend. 

“An MIS director's political - 
sition within the company is a key 
factor in the implementation of a 
link,” Bosomworth said. ‘The 
link can be useful in aggrandizing 
that position by making new capa- 
bilities available to others in the 
organization. The link can also 
help an MIS director avoid being 
bypassed by users with micros.” 

Software International’s Kauf- 
man agreed. “Corporate data is a 
resource,” he said. ‘To leverage 
that, to take advantage of it, you 
must utilize link technology to 
bring resources to the people who 
need them.” 

In addition, despite the flaws 
that hamper the current genera- 
tion of products, link technology 
is a newborn technology and vis- 
tas of increased capabilities lie be- 
fore it. “The products are already 
demonstrating, step by step, that 
we can transfer information be- 
tween the two dominant machine 
technologies in the industry,” 
Mathaisel said. “Eventually, the 
distinctions between machines 
will disappear for users. They still 
exist, but the products allow for a 
basic level of connectivity.” sg 
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Building 
A Network 


rather than be restricted to a spe- 
cific machine. In this way, a back- 
up service is provided if a particu- 
lar resource is down. “In addition, 
providing access to multiple re- 
sources is important because 
there is always a need to share in- 
formation,” he said. 


ECOGNIZING THE 
need for a communi- 
cations network, La- 
chance formed a task 
force in March 1983 
to define Sanders’ 
networking require- 
ments. The task force 
determined that the 
initial function of the 
network was to provide high- 
speed, terminal-to-host communi- 
cations for engineering software 
development. At Sanders, most 
software development is support- 
ed by the VAX, so the generic in- 
terconnection of the user to any 
VAX was also an important re- 
quirement. 

Furthermore, Sanders is a proj- 
ect-oriented company; each facili- 
ty functions as an independent or- 
ganization, with most engineering 
resources contained within that 
group. 

“At Sanders, approximately 
90% of engineering communica- 
tions takes place within a local en- 
vironment,’ Lachance explained, 
“while only 10% of communica- 
tions is interfacility.” For that rea- 
son, localized communications 
capabilities were a primary net- 
work requirement. 

In addition, Sanders is a rapidly 

rowing company, expanding its 
acilities to accommodate this 
growth. Not only was it important 
to minimize the cost involved in 
wiring a building, it was also im- 
portant to find a portable solution 
that would allow an organization 
to take its network with it as it 
moved to new facilities. 

Once the objectives of a local- 
ized, portable network were de- 
fined, the task force set out to ex- 
plore the various alternatives 
available to the company. Sand- 
ers’ first alternative was to opti- 
mize existing network tools to 
provide an efficient solution. 

Modems were already in use 
between buildings, but their low 
speed prevented them from being 
an optimum form of local commu- 
nications. Other options included 
creating terminal rooms, install- 
ing port selectors and physically 
hard-wiring the terminals to each 
host. Each of these methods 
proved too expensive to be an ac- 
ceptable solution. 

Next, the task force considered 
current digital switching technol- 
ogies. One option was to use the 
available bandwidth in a facility’s 
telephone line with digital data 
switch systems. However, this 
technology was not easily trans- 
portable, since telephone systems 
tend to remain behind as people 
move on to new facilities. 

Finally, the task force evaluated 
the bus topologies found in both 
honndeenlls and baseband technol- 
ogy. Broadband offered certain 
strengths that the task force found 
appealing. It was a reliable medi- 


um, for it had been used in cable 
television and telecommunica- 
tions for many years. It was subdi- 
vided into multiple channels that 
could accommodate different 
forms of information. However, 
there were limitations in its appli- 
cation. 

The foremost limitation to a 
broadband network was its top- 
down design approach. Because 
analog signals are limited to uni- 
directional travel, a central re- 
transmission facility, or headend, 
is needed to remodulate signals 
that have been sent on the cable 
into different frequency signals 
that can be received by the desig- 
nated node. 

In addition, radio frequency 
modems are required to convert 
digital signals to their desired fre- 
quency. Broadband networks ne- 
cessitate careful planning: The 
transceiver taps introduce signal 
strength loss, and addition or re- 
moval of these taps affects signal 
quality, while the location of the 
headend can affect error and 
transmission rates. 

‘‘A broadband network does not 
permit easy growth, so it really 


removed from the network with- 
out disturbing its operation. 

“In addition, Ethernet’s bus to- 
pology allows us to move a net- 
work from one location to another 
— leaving behind the low-cost ca- 
ble — and reconfigure the net- 
work with considerably less effort 
than other alternatives explored. 
We liked the fact that we can take 
the network with us. 

“We also found that baseband 
permits a ‘design on the fly’ ap- 
proach,” Lachance continued, 
“where we can build from the 
bottom up. Because of the ease in 
adding to the network and the rel- 
ative lack of reconfiguration nec- 
essary, baseband allows us the 
flexibility to grow without an im- 
possibly detailed long-range 
plan,” Lachance said. 

In addition, baseband was well- 
specified and offered Ethernet, a 
standardized product. Ethernet’s 
specifications enable a multiven- 

or network to be built, as prod- 
ucts from different vendors can 
coexist on one network. 

Ethernet products also provide 
service for RS-232 devices as well 
as for DEC’s Decnet, which Sand- 


More than 200 Interlan NTS10 Terminal Servers connect host comput- 
ers, terminals, personal computers and modems to Ethernet. 


limits our flexibility,” Lachance 
said. “Furthermore, although 
broadband offers multiple chan- 
nels, it is not a generalized data 
passing medium, for each channel 
is limited in the amount of data it 
can carry. If we want to allow a 
user to access any computer re- 
source, we have to find a way to 
allow access to any channel.” 

A broadband network was also a 
proprietary network, because no 
specification had evolved to stan- 

ardize the product. This propri- 
etary nature locked a company 
into a_ single-vendor solution, 
rather than permitting the compa- 
ny to select individual compo- 
nents according to its needs. Fi- 
nally, the headend itself represen- 
ted a single point of failure, which 
increased the risk of downtime. 

Not satisfied with the limita- 
tions imposed by broadband, the 
task force looked at baseband — 
the industry-standard Ethernet. 

“We liked the fact that it was 
leading-edge technology,” La- 
chance said. ‘We also found that 
Ethernet was the solution to our 
wiring problem. First, it provided 
us the flexibility to adapt to our 
changing work environment, be- 
cause nodes can be installed and 
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ers uses for interfacility and inter- 
computer data transfer. Ethernet’s 
bus technology is multipurpose, 
in that terminal-to-host and host- 
to-host connections, as well as 
personal computer applications, 
can be supported (see figure 
above). 

In addition, the passive bus 
provides a broadcast mechanism 
that allows messages to be sent to 
all, some or one particular node at 
a time. Finally, Ethernet’s topol- 
ogy decreases the risk of network 
downtime, because there is no 
single point of failure. 

In light of these advantages, the 
task force selected Ethernet for 
Sanders’ local-area network in 
May 1983. The next six months 
were spent researching, testing 
and installing different vendors’ 
implementations in several facili- 
ties. 

In December 1983, a formal 
committee was established to de- 
fine Sanders’ networking require- 
ments and specify a bid package 
for installing Ethernet products in 
several new facilities. 

The committee described three 
important services that the corpo- 
ration required. The most imme- 
diate -requirement was RS-232 


compatibility; Sanders had made a 
significant investment in RS-232 
devices. 

Network management tools 
were also important for problem 
isolation and network control. Fi- 
nally, interfacility communica- 
tions abilities. were desirable in 
the future, as information sharin 
across the corporation continue 
to increase. 

“In selecting a local-area net- 
work vendor, we looked at the to- 
tal picture, rather than focusing 
on one decision factor,’ Lachance 
said. ‘First, we wanted a state-of- 
the-art solution to our networking 
requirements. We evaluated Inter- 
lan’s Ethernet implementation 
and found that the NTS10 termi- 
nal server offered advanced tech- 
nical features. It was also impor- 
tant that the vendor demonstrate 
willingness to work with Sanders 
throughout the entire network in- 
stallation.” 

Interlan’s NTS10 terminal serv- 
er is an integral part of each Ether- 
net network, allowing more than 
1,000 users in four separate facili- 
ties to access the computing pow- 
er of a dozen VAXs and several 
other host computers. Specifical- 
ly, the NTS10 acts as a data private 
branch exchange for any mix of 
up to eight asynchronous RS-232 
devices connected to it. 

By electronically connecting 
devices with a virtual circuit, the 
NTS10 allows users conveniently 
to access and share any host com- 
puter, personal computer, mo- 
dem or other RS-232 device on 
the network, regardless of that re- 
source’s location. In addition to 
these resource-sharing capabili- 
ties, the NTS10 also offers port- 
switching and _port-contention 
services. 

Sanders uses the NTS10 termi- 
nal server to handle interfacility 
communications as well. Al- 
though Decnet provides the high- 
speed file transfer necessary be- 
tween buildings, the current 
implementation is not well-suited 
to heavy terminal traffic. The 
NTS10, especially designed to 
handle intensive terminal require- 
ments, forms a good complement 
to Decnet’s capabilities. 

The coexistence of Decnet and 
the NTS10 on the Ethernet net- 
work allows the pees to ob- 
tain the high-speed file transfer it 
requires, while providing the cor- 
poration’s terminal users with the 
services they need. As the corpo- 
ration’s communications network 
continues to expand, greater em- 
phasis will be placed on interfacil- 
ity communications. Currently, 
autodial modems and T-1 lines 
connect one distant facility to an- 
other, but internet routers will be 
used in the future as information 
sharing between facilities in- 
creases. 

“We feel comfortable with the 
decisions we have made,’ La- 
chance said. ‘‘Ethernet has provid- 
ed us with the flexibility and the 
level of service that we expected, 
while the terminal server prod- 
ucts have allowed us to maximize 
our computer resources and real- 
ize the benefits of a local-area net- 
work. We feel we have made a sol- 
id investment with Ethernet.” @ 
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BY ROB CORDELL 


You just spent another sleepless night 
wondering if the contract made it to 
the West Coast on time. Your secre- 
tary cannot find the memo that was 
filed last week. And the electronic 
document you received turned into 
alphabet soup when you printed it. 
Sound familiar? 

With diverse office systems offering 


Cordell is senior programmer, In- 
formation Interchange Architecture, 
IBM, Austin, Texas. 


different capabilities to meet the 
needs of many users, these can be 
genuine problems. One objective of 
office systems is to allow dissimilar 
products to exchange information in a 
universally understandable manner. 
In order to achieve this objective, 
there must be rules for conveying 
both the intended use of information 
and the information content within a 
network. IBM’s Document Inter- 
change Architecture (DIA) and Docu- 
ment Content Architecture (DCA), > 





IBM’s DIA and DCA 


working together with IBM's Sys- 
tems Network Architecture 
(SNA), function to provide the 
rules for how information flows 
and is processed in office systems 
networks. 

Simply, the roles these archi- 
tectures perform are: 
@ SNA defines the rules for trans- 
mitting documents in a network. 
® DIA defines the rules for pro- 
cessing documents in a network. 
® DCA defines the rules for inter- 
preting documents in a network. _ 

IBM has organized each of 
these architectures into a set of 
separate layers that can .be 
thought of as building blocks. The 
layers isolate the particular func- 
tion defined by an architecture; 
provide a clean, efficient, open in- 
terface to the next layer; and allow 
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IBM bas organized each of these 
architectures into a set of separate layers 
that can be thought of as building blocks. 
The layers isolate the particular function 

defined by an architecture; provide a 
clean, efficient, open interface to the next 
layer; and allow for changes and 
additions to one without affecting the 
others. These architectures can be viewed 
as members of the same family. 


for changes and additions to one 
without affecting the others (see 
Figure 1). 


THE ANY-PORT-TO-ANY-PORT SMART SWITCH 


@ Allow more users to share the computer 
® Connect to muitiple computer systems and equipment 


Here's an affordable way to switch up to eight RS232 

ports in any interconnection. Any port can select any 

other port, with up to four pairs communicating at 

the same time. “User friendly"’ commands aid in 

port selection, port status and sign-off. The unit 

even signals you when the port you wanted is no 

longer busy. Push buttons define each port as either DTE o 
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data cables or running 
mon RS232 signals a 
SHARING 
scans each port until the 
AB MINI SWITCH. ..$89.00 


SWITCHING 
Fed up with the hassle of _ [ee 
around flipping switches 
ona mechanical box? The 
TM-41 electronic switch is 
between 4 input ports and | SIS 
1 output port to select a 
printer, modem or computer. Model TM-41 = $295. 
UNIT 
The PSU-41 allows up to 
4 computers or CRTs to 
data has been sent to the 
printer, then resumes 
scanning 
a c s 
The ABS provides economical push button switching 
between two ports A & B, and acommon port 


plugging and unplugging SS | 
capable of switching com- 
PRINTER 

share one printer. It 

Model PSU-41 = $395. 


CODE ACTIVATED SWITCHING 


Let your computer do the 
switching 

automatically! 

The CAS-41 lets your 
computer select one or 
any combination of up to 
4 RS232 ports by a user 
selectable code sequence. 
The CAS-161 offers the 
same capabilities with 16 
ports which can expand 
to 32, 48 or 84 ports 


Model CAS-41 = $395. 

Model CAS-161 = $795. 

2 TERMINALS SIMULTANEOUSLY 
SHARE ONE MODEM! 


| MSU-21 
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The MSU-21 allows 2 ASCII terminals to simultane- 
ously share one modem or data line. MSU-21 = $295. 


AND MUCH MORE! 


® Printer Buffers @ Multiplexers 

& Data Cables @ Line Boosters 

Send for your complete catalog. We are continously 
adding new products, so if you don't see what 

you want, give us a Call. We help hundreds of 
people solve their RS232 switching problems 


Call toll free for immediate information. .. 


1-800-854-7226 


western telematic inc. 
2435 S. Anne St., Santa Ana, CA 92704 « (714) 979-0363 « Telex 467741 
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These architectures can be 
viewed as members of the same 
family. Together, they provide the 
rules for an office systems net- 
work solution. 

DIA is a _ process-to-process 
communications architecture that 
defines how information and re- 
quests for processing functions 
are communicated in a network. 
Essentially, DIA specifies the 
rules and data structure that estab- 
lish the discipline for unambigu- 
ous interchange of information 
and processing requests between 
office systems. 

DIA can be viewed as consist- 
ing of a set of logical components, 
a set of processing 
services and a set 
of protocols. 

These areas 
form the founda- 
tion for request- 
ing functions be- 
tween the office 
systems. A net- 
work of office sys- 
tems based on 
DIA isa set of log- 
ical, interrelated 
components that 
lie within the 
framework of the 
physical compo- 
nents of a network. The logical 
components are defined by DIA 
and are implemented as process 
nodes executed within the physi- 
cal components of the communi- 
cations network. These are the 
nodes defined by DIA: 
= The source node provides DIA 
services by initiating and control- 
ling the interchange of informa- 
tion between end users. 
=The recipient node provides 
DIA services by controlling and 
receiving information sent by 
source nodes for one or more end 
users. 
= The office systems node is the 
DIA server that receives, stores, 
routes and delivers information 
from source nodes to recipient 
nodes. An office systems node 
also interacts with an appropriate- 
ly configured network to distrib- 
ute information to other office 
systems nodes. 

Source nodes, recipient nodes 
and office systems nodes inter- 
change information using the 
common transport services of the 
SNA network. 

DIA consists of a set of defined 
services performed by peer com- 
munications processes in the net- 
work nodes. Each DIA service car- 
ries out specific functions 
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Figure 1. Architecture Layers 


requested by the users. Users, in 
this sense, can be applications 
programs, devices or people and, 
as such, represent the source or 
receiver of information flowing 
through the network. 

The services defined by DIA 
are analogous to the functions 

erformed in today’s modern of- 
ice. These services can be catego- 
rized into the following general 
areas: document library services, 
document distribution services 
and applications processing ser- 
vices. 

Document library services pro- 
vide the a of an electron- 
ic filing cabinet, filing documents 
electronically, searching for them 
and retrieving them based on de- 
scriptors stored with the docu- 
ment. For example, a user can ask 
the office system to search for all 
documents about a particular sub- 
ject and by a certain author that 
the library received between any 
two dates. On completing the 
search, the office system provides 
the user a list of the documents 
that have met the user’s search cri- 
teria (See Figure 2 on Page 23). 

Document distribution _ pro- 
vides the capability of a sophisti- 
cated messenger service that al- 
lows one to enter a single request 
to distribute documents to multi- 
ple recipients, schedule distribu- 
tion by document 
priority, confirm 
delivery and re- 
port errors. 

Documents and 
messages are dis- 
tributed between 
the source and the 
recipient nodes 
through the office 
systems nodes for 
later delivery to 
each of the recipi- 
ents (deferred de- 
livery) or by send- 
ing them directly 
from the source 
node to the recipient node (direct 
delivery). 

When documents or messages 
are delivered through an office 
systems node, document distribu- 
tion services in the source node 
do not establish a direct DIA ses- 
sion with document distribution 
services in the recipient node 
(see Figure 3 on Page 23). In- 
stead, a DIA session is established 
between the source node and the 
originating office systems node. 
The originating office systems 
node then queues the distribution 
request for later delivery to the 
specified recipients. If the recipi- 
ent node is located on a different 
office systems node, DIA defines 
an interface to SNA distribution 
services (Snads) to perform this 
function. This deferred delivery 
alleviates the . of having 
all the network physical compo- 
nents available to the sender of a 
distribution request. 

When the recipient node estab- 
lishes a DIA session with its office 
systems node, it can obtain.a sum- 
mary list of documents and mes- 
sages. It can also receive any or all 
the documents or messages, or it 
can cancel delivery of any or all 
the information that has been 
queued for the recipient at the 
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destination office systems node. 

Applications processing  ser- 
vices performs the housekeeping 
role of DIA. It poo the ability 
to request the formatting and pro- 
cessing of documents, for exam- 
ple, anes the descriptors 
fw in searching the document 
i : 

Information exchanged _be- 
tween DIA processes consists of 
commands and user information. 
To achieve this information ex- 
change, DIA defines a request/re- 
ply command protocol. To illus- 
trate this request/reply command 
protocol, a simple DIA request 
would be ‘Distribute Document 
X to Recipients A, B and C.” The 
reply to this request from the serv- 
er is an “Acknowledge,” indicat- 
ing that the command has been 
accepted and the document is 
queued for delivery to the named 
recipients. 

This illustrates that the server 
responds on demand to the re- 
quester. The on-demand request/ 
reply protocol is one of the com- 
mand classes defined by DIA to 
perform a unit of work desired by 
the requester. This command 
class is called Synchronous Reply 
Required, that is, the command 
execution and the command reply 
are processed synchronously be- 
tween the requester and the serv- 
er. Other command classes in DIA 
are No Reply Required and the 
Asynchronous Reply Required. 
The No Reply Required command 
class is used by the requester 
when the function does not re- 
quire a reply from the server. The 
Asynchronous Reply Required 
command class is used by the re- 
quester when the function re- 

uested does not need to be per- 
ormed synchronously, but can be 
deferred for later processing. ~ 

DIA supports a logical view of 
an office systems network. This al- 
lows users to perform office sys- 
tems functions without having to 
know about the physical organiza- 
tion of a network. As IBM in- 
creases the services performed by 
DIA, many manual office systems 
functions can be done electroni- 
cally. 

DCA describes the form and 
meaning of information in an in- 
terchange document. Currently, 
DCA specifies two forms of a doc- 
ument. One form deals with text 
that can be revised by recipients 
of the document, and the other 
form deals with text that has been 
formatted for a on a 
printer or display and is not in- 
tended for revision. These DCAs 
are revisable form text DCA and fi- 
nal form text DCA. 

The revisable form text DCA 
provides for the interchange of re- 
visable text documents in an of- 
fice systems network. It specifies 
the required structure and correct 
interpretation of the controls and 
text within revisable interchange 
documents. Revisable means that 
the original editing constructs are 
preserved. For example, margin 
text declarations are individual 
structures separate from the body 
text structures of a revisable docu- 
ment. When generally applied, 
this concept allows for editing en- 
tities while retaining the reformat- 


Figure 2. DIA Document 
Library Services 


ting characteristics of the docu- 
ment. 

Revisable form text consists of 
format elements that maintain the 
intent of the originator so it can be 
revised on another system. Some 
examples of the format elements 
are top margin text, bottom mar- 
gin text, type style, line spacin 
and line style. The purpose o 
these format elements is to be in- 
dependent of end use. That is, re- 
visable form text does not specify 
the user interface for a product, 
but does _— the correct se- 
mantics to be applied to interpret 
the format elements. 

These format elements form 
the basis for the document cre- 
ation and revision process. Revis- 
able form text also maintains ex- 
plicit references to revisable 
elements and the capability of 
page image formatting or the re- 
duction of revisable form text to 
final form text. 

The revisable form text data 
stream consists of three basic 
units or structures: format units, 
text units and end units. 

The format units contain the 
format elements for the entire 
document. Elements such as page 
size, margin text definitions, foot- 
note rules and placement and 
spelling dictionary specification 
are a few of the format elements 
contained in the format units. 

The text units represent the 
page of a document. Besides en- 
capsulating the text characters for 
a page, text units contain two 
types of format elements — struc- 
tured fields and embedded con- 
trols. The structured fields appear 
at the beginning of text units and 
contain format information rele- 
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vant to each text unit. Encoded in 
these structured fields of text 
units are format elements such as 
tab alignment type and position, 
margins, line spacing and line 
style. Text units also contain em- 
bedded format elements. Embed- 
ded format elements cause 
changes to the appearance of text 
within a text unit or page. Exam- 
ples of embedded format ele- 
ments are type style changes, line 
formats, footnote references and 
text field alignments. 

The final component of a revis- 
able text document is the end 
unit. It is used to mark the end of 
the document. 

The structured nature of a revis- 
able form text document allows 
for the modification of the text in- 
formation and the individual for- 
mat elements themselves. In addi- 
tion, this structure facilitates 
processes to be performed on a 
document, such as pagination. 

Final form text DCA provides 
for the interchange of formatted 
text documents in an office sys- 
tems network. Like revisable form 
text, it specifies the controls and 
the interpretation of these con- 
trols and text for final form inter- 
change documents. However, the 
original editing intent has been 
processed to a presentation for- 
mat. For example, margin text 
declarations have been resolved 
so that they appear simply as text 
on each page. Therefore, final 
form text provides a simple docu- 
ment structure that can be pro- 
cessed sequentially for presenta- 
tion on a printer or display. 

While it is possible to revise a 
final form text document, the 
structure of it has not been opti- 
mized for that process. The large 
set of format elements contained 
in a revisable form text document 
have been processed down to a 
set of primitives that have a broad 
base of support to guarantee infor- 
mation interchange across all 
products in the network. 

The final form text data stream 
has been developed for serial pro- 
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cessing and, therefore, is repre- 
sented as a sequential byte 
stream. Text characters and format 
elements are contained in this 
byte stream. The format elements 
consist of two forms — one-byte 
controls and extended controls, 
or multibyte sequences. Exam- 
ples of one-byte controls are back 
spaces, indent tabs, superscripts, 
subscripts, line ends and page 
ends. Extended controls contain 
parameter information relevant to 
a particular control, such as verti: 
cal and horizontal margin posi- 
tions, type style definition, page 
size dimensions, line density and 
so on. These elements control the 
placement and appearance of the 
text information on a page of a fi- 
nal form text document. 

The objectives of final form text 
are to ensure that primitive format 
information is independent of 
specific device characteristics, to 
provide for quality document —_ 
sentation — for example, justifica 
tion — and to allow the sender of 
a document to control the print 
integrity of the document at the 
destination. 

The requirements for revisable 
and final form text are sufficiently 
dissimilar to require separate ar- 
chitectures. The relationship of 
revisable form to final form text is 
a process called “print,” which, 
when performed on_ revisable 
text, produces final form text. 
However, where specific controls 
are applicable to both, they are 
the same. 

Office systems support revis- 
able and final form text DCAs to 
ensure document interchange 
among the systems in the net- 
work. A sending system is re- 
yn to map its stored internal 

ocument form into the inter- 
change document form requested 
by the sender. Similarly, on re- 
ceipt of a revisable or final form 
document, the receiving system 
maps the interchange document 
form into that particular system’s 
internal document form. Func- 
tionally, these mappings preserve 
the intent and information con- 
tent of a document while allowing 
each system the flexibility of in- 
ternal document storage. 

The real value of DCA will in- 
crease as the sophistication of the 
material transmitted increases. 
One future possibility is the mix- 
ing of information types within a 
single document and even on a 
single page. Data, text, graphics, 
image and voice annotation can 
be defined and structured so that 
these information types can be in- 
tegrated in a document and dis- 
tributed throughout the network. 

A common architecture solu- 
tion has many advantages, both 
for today and for the future. It pro- 
tects investments in products by 
permitting functional extensions 
without making current ones ob- 
solete. It supports flexibility in 
configuring systems and networks 
so er can be readily accom- 
modated, and it facilitates the in- 
terconnection between many 
types of products. But the real ad- 
vantage of a common architecture 
solution is the ability to get the 
right information to the right per- 
son at the right time. 
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Dr. Erich Ippen is part of a trio that bas produced 
the shortest wave of optical light ever created, a light 
wave 16 femtoseconds in duration. For those of you 
not used to working in femtoseconds, let it be known 
that a trillionth of a second equals a thousand 
femtoseconds. ; 

The work Ippen and his colleagues are doing is 
fraught with implications for-communications of the 
future. When he first got involved with optics, long- 
distance fiber-optic networks were only a,.dream. 
Vou that dream has become reality as more and 
more fiber networks are strewn across the nation. 

Ippen began his career in laser light at the 
University of California at Berkeley, where be did his 
graduate work in electrical engineering. From there, 
he went to Bell Laboratories in 1968 and stayed until 
1980. During bis tenure at Bell Labs. be worked on 
basic laser research and applications: 

He went to MIT in 1980, where in addition to his 
research, he teaches graduate and undergraduate >» 
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Erich Ippen 


courses in engineering. 

Although be is besitant 
to publicize bis personality 
over bis work, Ippen took 
some time to discuss bis 
work with On Communi- 
cations Editor Bruce 
Hoard. 


How will your work on la- 
ser light find its way into 
the world of computers 
and communications? 

It is clear that optical fi- 
bers and optical compo- 


nents will play a large role 
in telecommunications. It 
is also becoming increas- 
ingly clear that these sys- 
tems are — rapidly to 
higher and higher speeds 
as people want greater and 
greater capacity. This is 
what optics and optical 
communications really 
provide. In order to pro- 
vide that capacity, one has 
to send very short pulses 
down fibers and learn how 
to switch short pulses. 


Beinging short pulse 
technology down into 
practical device regimes is 
important for optical com- 
munications. We already 
know how to do that, to a 
certain extent. Our labora- 
tory that produces the 
shortest pulse in the world 
— 16 femtoseconds — is 
really a scientific laborato- 
ry. It requires large lasers. 
The pulses produced are 
probably shorter than we 
will ever need to transmit 


Too many communications 
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down optical fibers. 
However, what we have 
learned is already feeding 
back to the optical com- 
munications business. We 
know how to produce 
pulses less than a trillionth 
of a second with semicon- 
ductor diode lasers, and 
these are the sources that 
are used for optical com- 
munications systems. De- 
tectors are also being 
ushed down into the tril- 
ionth of a second regime. 


We are encouraged that 
it is now known that very 
short pulses can be trans- 
mitted through optical fi- 
ber systems — especially 
in the long wavelength re- 
gime, which is the coming 
ea of optical fi- 

ers. The optical commu- 
nications medium is there 
to handle very short pulses 
and use them. The real 
trick and the focus of a lot 
of work is to figure out 
how you do switching. 
How do you _ interface 
these very high-speed 
things with conventional 
electronics and computers 
running at slower speeds? 
Through telecommunica- 
tions, high-speed optics 
will become important. 


How do you condense 
light into such sbort 
pulses? 

With lasers, we have the 
potential for generating 
very short pulses, because 
in order to generate such a 
pulse, you need to put to- 
gether a lot of frequencies. 
It is a simple fact of mathe- 
matics and physics that the 
duration of the pulse is in- 
versely proportional to the 
bandwidth. So you have an 
enormous frequency 
bandwidth to create a very 
short pulse. 

We have lasers now that 
emit over a wide band- 
width as opposed to single 
frequencies. We use dye 
lasers, in which the lasing 
medium is molecules of 
dye, the substance that col- 
ors clothes. Many of the 
ones that fluoresce turn 
out to be active laser dyes. 
When these molecules are 
excited, they emit light 
and can be turned into a la- 
ser. Because they are com- 
plicated molecules, they 
can do it over a very broad 
frequency range. This is 
the medium of the laser. 

The technique by which 
the laser produces very 
Short pulses is called 
mode locking. Every laser 
emits in discrete frequen- 
cies and in order to pro- 
duce a short — you 
have to lock all these fre- 
quencies together in a spe- 
cific relationship. So the 
laser itself is mode-locked 
to produce very short 

ulses. It has to done 

y natural physical pro- 
cesses because even the 
processes involved in 
mode locking are too fast 
for conventional electron- 
ic modulators or devices. 

The process is made to 
occur by putting the right 
combinations of materials 
inside the laser. It is done 
with two different dyes, 
one that provides the las- 
ing and the other that ab- - 
sorbs light and helps lock 
all these pulses together. 
So then we have a dye la- 
ser that produces pulses 
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We've added a little polish 

to our Series II family of 

protocol converters. The result 

is the Series lI Plus, a complete 

line of SNA/SDLC and Bisync 

protocol converters. If you’ve become 
accustomed to the performance of KMW 

3270, 3770, HASP and 2780/3780 protocol 
converters, you're going to appreciate the Plus. 


Pluses 


+ Diagnostics 


The KMW Series I! Plus provides three levels of 
extensive on-board diagnostics for trouble- 
shooting without ever opening the unit. Level 
one testing includes PROM and RAM tests as 
well as confidence tests of most system compo- 
nents. Level two testing is a much more com- 
prehensive test of system components including 
\/O circuits. Level three is controlled via the sys- 
tem console and includes the ability to move 
data files to each of the supported peripheral 
devices. 


+ Programmability 


Host session and asynchronous device param- 

eters are programmable via the setup mode on 

the system console. Programmable host ses- 

sion parameters include: 
* log on information 


* buffer size 


* device address 
¢ data rate 
Programmable asynchronous device param- 
eters include: 
* device type 
* input mode 
* output mode 


* character framing 
* data flow control 
+ data rate 

Setup data can be permanently held in 


EEPROM even when the Series Ii Plus is 
powered off. 


Host 
Mainframe 


-+- Speed 


Featuring a Z80A processor, the Series I! Plus 
is capable of data rates up to 19.2 Kbps or, with 
optional Z80B processor and DMA, up to 56 
Kbps as well as concurrent operation of up to 8 
input/output devices at equivalent rates! 


-+- Code Compliance 


The Series || Plus converters meet the FCC 
emissions requirements and are designed to 
satisfy those requirements when included in 
subsystems. The Series II Plus is also UL and 
CSA listed. 


+ Fluency 


The Series II Plus provides fluent 
communications in IBM SNA and 
Bisync protocols including 3770, 
3270, HASP and 2780/3780. 

All Series || Plus converters 
support a multitude of input and 
output devices and are available 
with up to 8 ports (3 in 2780/3780 
converters). You can count on the 
Series I! Plus for fluent IBM to 
ASCII communications. 


support 


+ Hardware Design 


Another Series || Pius advantage is the efficient 
hardware design of the unit. The sleek exterior 
lines give way to a plug-in modular interior 


Console UO 


1-7 Devices 


Expandable 
to 8 ports 


which provides for maximum flexibility, a high 
degree of reliability and ease of maintenance. 
KMW’'s unique hardware design allows for a se- 
ries of plug-in modules to provide device inter- 
faces. Standard interface modules include Data 
Products 8 bit Parallel Printer interfaces, Doc- 
umation Parallel Card Reader and RS-232 Se- 
rial General Purpose interfaces. 


The reliability of the Series II Plus design is 
exemplified by an impressive mean time be- 
tween failure of over 13,000 hours. That's a real 
plus. 


With a mean time to repair of only 30 minutes, 
down time is always at a minimum. 


The Series II Pius is engineered for perform- 
ance and the proof is in the package. 


UL, FCC, CSA Compliance 


Single board 
construction 


Plug-in modules \ 
for easy device 


EEPROM for local 
programmability 


Dual function LED 
indicators for diagnostics 


A Special Pius 


The Series || Plus is available in synchronous- 
to-synchronous configurations including 3770 to 
2780/3780 or HASP to 2780/3780. If your appli- 
cations require something special, check with 
KMW. 
Add a iittle polish to your commu- 
nication. The Series ll Plus. . . 
Fluent communications from a 
polished performer. 
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that are about 55 to 60 femtose- 
conds in duration. That is pretty 
short. A femtosecond is 10-'> sec- 
onds. This is a million times faster 
than the fastest computer, less 
than a trillionth of a second, less 
than a tenth of a trillionth. A tril- 
lionth is a thousand femtosec- 
onds. This happens at a high repe- 
tition rate, and we use the pulses 
for various experiments. 

About six months ago, we gen- 
erated the shortest light pulse that 
had ever been generated, which 
required compressing these 60 
femtosecond pulses down to 16. 
Previously, the shortest pulses 
had been 30 femtoseconds, which 
had been done by some col- 
leagues at Bell Laboratories. 


Splitting these kinds of signals is 
a problem, isn’t it? Have you 
looked at the problem of tapping 
into optical fiber? 

What we do is really on a research 
level. We are not so concerned 
with practical fiber interconnec- 
tions, but if you have a fiber in 
which data is coming through at 
an extremely high rate with pulses 
following each other, they are 
coming too fast for a lot of switch- 
ing systems and computers to use. 
You have to figure out a way to di- 
vide them up, demultiplex them, 
because they have all been pre- 
sumably multiplexed at the front 
end. We are looking at devices 
here that multiplex and demulti- 
plex, sample code and decode 


Ippen measures pulses of light in mere femtoseconds. 


these very high data rates. 


How hard is it to encode such 
short pulses of light with some 
kind of information? 

It is not hard to turn a light pulse 
on and off. They can be turned on 
and off when they are coming at a 
fairly slow rate. For us, that would 
be gigahertz rates, many gigahertz 
even. That is faster than current 
technology, but we know how to 
do that with optoelectronics and 
the fastest computers in the 
world, those that handle informa- 
tion in nanoseconds. But one pos- 
sibility is that these pulses, run- 
ning at rates that one can handle, 
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can then all be fed and multi- 
plexed onto communications sys- 
tems and demultiplexed at the 
other end. There are a few appli- 
cations where one may want to do 
it at speeds that exceed what one 
can do with electronics. 


What are these high-speed appli- 
cations you are talking about? 
There are some _ applications 
where data is coming at a very 
high speed and you want to make 
some decision or some encoding 
or decoding at that very high rate, 
even before you can multiplex it. 
If you go to high rates, you may 
need to do extremely high switch- 
ing just to do the multiplexing 
and demultiplexing. We are inter- 
ested in devices where we can use 
one optical pulse to switch anoth- 
er optical pulse. 


How long will it be before that 
kind of technology becomes com- 
mercially available? 

That will be in a 20-year time peri- 
od, although we have just this past 
year demonstrated in the laborato- 
ry the first device that does it in a 
way that looks close. The real 
problem is that people know how 
to do this with high-power lasers. 
But the key is: Can you do this 
with the powers and energies that 
one has in practical sources, little 
laser diodes, the kinds of things 
that are going to be integrated 
packages? That is a lot harder, but 
again there is increasing interest 
in the area. 


How is the optical fiber you work 
with different from that used to 
conduct digital voice and data 
transmission in a network like 
AT&T’s? 

In terms of the fibers and the 
lengths, we are not talking about 
anything radically new. For very 
high speed, one clearly needs 
monomode fibers, and one needs 
monomode fibers in the long 
wavelength regime. 


What is the difference between 
monomode and multimode? 
A multimode fiber is a larger di- 
ameter fiber that is easier to cou- 
ple light into, which is why peo- 
fe started out with it. But besides 
eing easier to couple light into, 
it is easier for the iight to travel a 
variety of different paths through 
this fiber. It is easy to understand 


how light poing by different path- 
ways, with some rays makin 
more bounces than others, wi 
wind up at the end of the fiber at 
different times. There is a speed 
limit. If you try to do anything too 
fast in a multimode fiber, it gets 
mushed up at the output. In a sin- 
gle-mode fiber, there is only one 
way in which the light can propa- 
gate down the fiber, and that is 
really the best you can do in terms 
of mode design. The next step is 
to choose the particular material 
and the wavelength and the subtle 
designs of a single-mode fiber to 
maximize even the bandwidth of 
the single-mode fiber. 


So the fiber you are using is simi- 
lar to what we would find in 
commercial use today? 

It is similar to the fiber that is 
coming into commercial areas. 


So it is not the fiber, it is what 
you do with it that counts? 

That is right. The transatlantic fi- 
ber cable going in over the next 
few years will all be single-mode, 
long wavelength fibers. 


Did you believe 10 years ago that 
fiber optics would become such a 
popular transmission medium? 
Yes. It had apparent advantages. 
One was that it clearly offered 
bandwidth and capacity capabili- 
ties beyond what one could ever 

et with coaxial cable. It also of- 
ered the advantage of being small 
and relatively simple. 

I guess what was not apparent 
10 years ago was just how fast all 
this would come about. The 
growth that we have seen today in 
the communications industry was 
not so apparent 10 years ago. 

Then, several things happened. 
What first brought fibers into the 
business and made them commer- 
cially interesting was not so much 
the exotic high-capacity use that 
we knew they would eventually 
provide, but the fact that they 
were lightweight and smaller than 
cable. They could fit more of 
them into the ducts under some of 
the big cities. 

In addition, the Japanese made 
a strong commitment to optical 
communications and the optics 
industry. With that strong commit- 
ment, there was also a danger we 
would lose the technology, unless 
U.S. industries got into it quickly. 
So that impending competition 
plus some of the more prosaic 
uses brought fibers in. Once fi- 
bers came in, the people saw 
more and more of their advan- 
tages. At the same time, the need 
for communications was growing 
dramatically. 


How long bas this kind of re- 
search been going on? 

Since the invention of the laser, 
people were working on systems 
to transmit information through 
laser beams. Even in the ’60s, op- 
tical fibers were under consider- 
ation, but it was not clear that they 
would be practical. In the early 
70s, when people demonstrated 
that they could make glass good 
enough to transmit light at such 
long distances, all of a sudden, ev- 
erybody became excited. 
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Integrated voice and data saves money, reduces complexity, 
eliminates cables and improves management: The claims seem 
endless. If we are to believe the advertisements, organizations 
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a minority of hopeless Neanderthals, doomed to fall by the p 


Angus is president of Angus Telemanagement Group, a con- 
sulting firm based in Toronto and Boston, and editor of the 
newsletter, Voice-Data Report. 





em 


== 


" 


Digital PBXs 


wayside as their competitors seize 
the strategic advantages of inte- 
gration, establishing the voice- 
data PBX as the corporate office 
controller. 


N FACT, ALTHOUGH 
voice-data integration is 
popular in advertisements 
and magazine articles, little 
integration has actually tak- 
en place. The three market 
leaders (Intecom, Inc., 
Rolm Corp. and Northern 
Telecom, Inc.) shipped 
fewer than 35,000 data in- 
terfaces last year — about .05% of 
their installed base of digital PBX 
lines. 
There are four major reasons 
for the somewhat slow acceptance 


of the voice-data PBX. 

Delays in availability. A\l- 
though several manufacturers an- 
nounced voice-data PBX systems 
or data capability on previously 
voice-only systems in 1979 and 
1980, no one started shipping un- 
til 1981, and substantial ship- 
ments did not begin until late 
1982 in most cases. Some manu- 
facturers — for example, AT&T 
and Mitel Corp. — did not have 
deliverable systems until 1984, 
while others — for example, Da- 
tapoint Corp. and the Wescom Di- 
vision of Rockwell International 
Corp. — did not deliver on their 
—— at all. These delays re- 

ect a combination of prean- 
nouncements designed to pre- 
empt market share and serious 
underestimation of the time and 


money needed to bring a voice- 
data digital PBX to market. 

From this view, 1983’s low 
sales reflect a slow start, not a fail- 
ure after several years of sales. An- 
gus Telemanagement Group’s re- 
search indicates that 1984 
shipments will be double those in 
1983, and several firms report 
backlogs that could lead to ship- 
ments doubling again in 1985. 

Cost. Despite promises of cost 
savings through reduction in du- 
plication of facilities, simplified 
moves and changes and improved 
management, it is still difficult to 
identify significant savings with 
an integrated voice-data PBX. 
Adding data switching to an exist- 
ing digital PBX costs between 
$500 and $1,500 for each data con- 
nection, depending on the manu- 
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M/A-COM HAS THE BEST SOLUTION: 
THE IDX-2000. 


Digital’s™ new cable-saving DMZ32 interface 
for VAX™ minicomputers allows users to 
Cluster up to 24 remote terminals onto a T1 
twisted pair trunk connected directly to the 
VAX UNIBUS™ 

The IDX-3000 adds the ability to network 
these VAX UNIBUS cards with remote multi- 
plexers, enhancing the functionality of this 
T1-UNIBUS breakthrough. Compatible 
T1/TDM multiplexers can be added to com- 
plete the network puzzle and respond to 
system growth. 

The IDX-3000 adds significant features to 
your VAX network: 
O Efficiency Port management from 
the workstation optimizes user access to 
computer ports and provides queuing 
Capability. 
O Reliability Automatic switchover to 
optional redundant circuitry and on-line 
replacement of components keep the 
network running. 
O Easeofcontro! Network operator has 
control from any location without compro- 
mising system security. 
O  Easeofconfiguration Table-driven 
software makes the network easy to define 
and modify. 


For the office of now 
With the IDX-3000, you can start with a small 
system that fits your current needs and 
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budget, then grow to obtain non-blocking, 
full-duplex asynchronous communication for 
as many as 3072 lines, ail at data rates of up 
to 19.2 Kops. The IDX-3000 isn't one of those 
products of the future. It's here now—proven, 
in use, with full service from M/A-COM, one 
of the nation’s largest communication 
companies. 

If you want to get the most from your 
DMZ32's, call or write the representative 
nearest you for more information about the 
IDX-3000. It's the only network that works. 
M/A-COM LINKABIT, INC., 3033 Science 
Park Road, San Diego, CA, 92121. Outside 
California call toll free (800) 626-6640. 


Representatives: San Diego, Ruth Stoffel, 
(619) 457-2340; Boston, Harry George, 
(617) 863-8420; Washington D.C., 

Skip Summers, (703) 734-9000. 


IDX-3000 is a trademark of M/A-COM LINKABIT, INC. 


DEC, VAX, Digital and UNIBUS are trademarks of 
Digital Equipment Corporation. 


© 1984 M/A-COM LINKABIT, INC. 


THE ONLY 
DMZ32-COMPATIBLE 
TWORK 


facturer. This is comparable with 
the cost of most cable-based local 
networks, but it is above the cost 
of a data PBX using limited-dis- 
tance modems or data-over-voice 
technology on standard tele- 
phone wire. The cost of voice-data 
integration must decline dramati- 
cally for it to be widely accepted. 

There is some evidence that 
this is taking place. PBX per-line 
prices have fallen substantially 
since 1980, and the cost of data in- 
terfaces has fallen even more. Re- 
cently, the Computer-to-PBX In- 
terface developed by Northern 
Telecom and Digital Equipment 
Corp. reduced the cost of PBX 
mainframe connections by as 
much as 50%, and AT&T Informa- 
tion Systems’ Digital Multiplexed 
Interface promises to do the same 
for its systems. In 1985, telephone 
sets with integral data interfaces 
as standard features should be in- 
troduced, which will allow manu- 
facturers to produce sufficient vol- 
umes to bring prices down again. 

Technology limitations. So far, 
voice-data PBXs have been ad- 
dressing a limited segment of the 
data communications market: 
connections for Ascii terminals, 
transmitting asynchronously at 
speeds up to 19.2K bit/sec. High- 
er speed connections and, above 
all, connections to IBM equip- 
ment were simply not available, 
except in the form of protocol 
converters or so-called gateways 
that allow Ascii terminals to com- 
municate with IBM equipment. 
Currently, the leading PBX manu- 
facturers all support synchronous 
communications up to 56K or 64K 
bit/sec, but shipments have barely 
begun, and it is hard to identify a 
clear market for it. 

Several manufacturers have an- 
nounced coaxial elimination fea- 
tures for IBM 3270 environments 
and high-speed capability — Eth- 
ernet emulation, super-multiplex- 
ing and so on. But as of summer 
1984, none of these products 
were actually being shipped. The 
3270 coaxial eliminators hold 


.considerable promise, now that 


IBM’s Cabling System has given 
credibility to the idea of using 
twisted pair for such connections. 

Unintegrated management. 
While integrated planning gets lip 
service in most major corpora- 
tions, there is still an iron curtain 
between voice and data communi- 
cations management in U.S. busi- 
ness. Even where a unified depart- 
ment has been created, the 
unification often amounts to no 
more than shuffling boxes on an 
organization chart. Implementa- 
tion of a voice-data PBX requires a 
breakdown of organizational bar- 
riers, undermining someone’s au- 
thority. Data processing managers 
have been reluctant even to con- 
sider having any data communica- 
tions handled through a box that 
is not in the computer room un- 
der direct DP control. 

This division is paralleled in 
the vendor community by a short- 
age of sales representatives who 
understand both voice and data. 
Most PBX salesman get as far as 
saying, ‘“‘And you can switch data, 
too,” before exhausting their 
rnowledge of the subject. This 





does little to win the confidence 
of harried DP managers. 

Several vendors have respond- 
ed to these parallel problems by 
improving training, hiring sales 
representatives with computer 
communications — backgrounds 
and —e almost all of their 
sales efforts at the DP community. 
It is common to find salesmen by- 

assing the voice manager entire- 
7. to win DP support. This is a 

angerous approach, because it 
can alienate the voice manager. 
Nevertheless, it has produced 
some large sales. 

In the long run, the division be- 
tween voiee and data manage- 
ment is the biggest marketing 
problem the voice-data PBX ven- 
dors face. This does not mean that 
the voice-data PBX vendors 
should concentrate all their ef- 
forts on reorganizing corporate 
America before they go for sub- 
stantial market penetration. There 
are two countervailing trends that 
promise a bright future for the 
voice-data PBX. 

First, the increasing availability 
and declining cost of digital net- 
work services — particularly the 
so-called T-1 or 1.544M ‘bit/sec 
channels — make the PBX an ex- 
tremely attractive voice-data net- 
work controller for large, multilo- 
cation organizations. The major 
digital PBXs can interface directly 
to such channels and make possi- 
ble high-speed, virtually error- 
free data communications coast- 
to-coast. By dynamically allocat- 
ing the digital facility to voice or 
data as required, the total cost of a 
network can be reduced dramati- 
cally. 

Second, and even more impor- 
tant for the future of the digital 
PBX in the short run, is a probable 
radical increase in demand for the 
type of data communications the 
PBX handles best: asynchronous 
switched connections at 9,600 
bit/sec or less. The source of 
these transmissions will be the 
personal computer. 

This is not the place to analyze 
the proliferation of personal com- 
puters in U.S. businesses. The crit- 
ical points are those that make the 
PBX the ideal vehicle for most 
personal computer communica- 
tions. These points are: 

w Personal computer communi- 
cations are PBX-compatible. Per- 
sonal computers typically com- 
municate at speeds under 9,600 
bit/sec, asynchronous, in Ascii, 
through an RS-232-C port. Every 
voice-data PBX on the market 
supports that type of connection 
easily and increasingly cost-effec- 
tively. And there is the genuine 
option of plugging the personal 
computer into the phone. 
= Personal computers require ac- 
cess to a variety of communica- 
tions services, but the volume of 
use is light. Most personal com- 
uters are used most of the time 
or local processing — usuall 
word processing and _ spread- 
sheets. Their communications 
needs are extremely varied — a 
single user may wish to connect to 
MCI Communications Corp.’s 
MCI Mail, followed by a remote 
data base, followed by a shared 
printer — but each connection is 


relatively brief. A heavily used ma- 
chine might have a total connect 
time of 45 minutes a day. This is 
similar to most telephone com- 
munications — a typical business 
telephone is in use less than an 
hour a day and for about 10 min- 
utes an hour during peak times. 
Voice PBX technology is de- 
signed precisely to optimize the 
use of expensive resources such 
as switching and trunking, while 
also providing switched connec- 
tions among a wide variety of 
sources and destinations. 

A PBX is fundamentally a 
switching system that provides 
contention access to shared re- 
sources: This is exactly what per- 
sonal computers saed: By using 
the modem pool feature of most 
voice-data PBXs, a group of per- 


sonal computers can share access 
to a single 9,600 bit/sec modem, 
instead of using individual 1,200 
bit/sec units connected to dedi- 
cated lines. The cost of hardware 
is reduced, and the cost of trans- 
mission is reduced by transmit- 
ting faster. In addition, the least- 
cost routing and call detail 
recording facilities of the PBX, al- 
ready in use for voice, provide ef- 
fective means for controlling and 
allocating the cost of personal 
computer communications, at vir- 
tually no incremental cost. 

In addition, for in-house com- 
munications, including terminal- 
to-terminal and terminal-to-print- 
er links, the PBX can function as 
an RS-232 extender with switch- 
ing capability. The ability to share 
a departmental _letter-quality 
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printer can make communications 
capability extremely attractive to 
personal computer users. 

® Currently, the personal comput- 
er is becoming ubiquitous; the 
PBX already is. 

It is impossible to predict 
where a personal computer will 
appear next, who will use it or 
what it will be used for. Compa- 
nies with rigid personal computer 
purchasing rules quickly find that 
managers bring their home com- 
puters into the office or conceal 
personal computer purchases in 
the furniture budget. 

Even if the PBX is not the ideal 
communications system, it has a 
gigantic strategic advantage: It is 
already connected to every desk. 
Those digital PBXs that treat data 
identically to voice, eliminating 


Do you have a data communications network 
or does it have you? 


Why tie up your resources when you can 
take advantage of ours? And there's 
never been more reason for taking ad- 
vantage of RCA Cylix than right now 
during this period of deregulation and 
divestiture. Here's why. 

Unlike the other guys, we don't just 
hand you a line. We deliver the stars. 
Because we're a satellite based, value- 
added network. Providing end-to-end 
management and a permanent virtual cir- 
cuit that’s perfect for transaction oriented 
applications. 

What's more, you'll always get our 
undivided attention. Because data 
communications is all we do. And since 
you're working with just one company— 
not several—you’ll never get lost in the 
shuffle. 

RCA Cylix isn't just more convenient. 
It's also more efficient. Setting up your 
own network involves a huge commit- 
ment of time, personnel and capital funds. 
Our single vendor simplicity eliminates 
all that. 

One phone call puts our experienced 
people to work for you. Setting up your 


network. Handling ali those dealings with 
all those phone companies. And then 
keeping your network running smoothly 
thanks to our unique service con- 
cept. Plus our design flexibility makes 
growth easy. 

We can do all this more efficiently than 


and our free brochure, “Managing Your 
Network: Post-Divestiture Costs and 
Concerns” call our marketing depart- 
ment today at 901-683-3043. Or send 
in this coupon. 


you can due to our years of experience. : 


And that can save you money. Because 


research indicates that personnel, bene- : 
+ COMPANY 


fits and associated overhead account for 
up to 1/3 of all networking costs. 
Whether you're expanding an existing 
network or building a new one, now more 
than ever RCA Cylix is not only the easy 
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NET PLUS local area networking-s¥stem to tie this abun- 
dance of productivity resources together>they d definitely 
have something to smile about. & 

NEF PLUS is an integrated family of LAN hardware 
and software products that offers low-cost. shared-media. 
device interconneetions compatible information exchange 
among incompatible devices:and assurance of open- 
ended growth through adherence to Ethernet. IEEE 802.3- 
standards. 

lo simplify the networking OfasyvAchronous RS232-¢ 
terminals. PCs, minis; and peripherals. NET+RLUS features 
the NFS10 Network Terminal Server. This compactrmicro- 
processor-based device connects any mix of eight asynchro- 
nous devices to a network; and provides users with a full 
range.of “data PBX” services. A network can start with 
ENE USPTO KO Cm Ona ve cl InVULeCe ker PRG Sai kcl um Dee 
viding virtual circuit conneetivity for thousands of 
attached devices. 

But!getting things connected is only part of the 
NET PLUS Story. To assure compatible information ex- 
change among incompatible computers attached to the” 

network, NET PLUS incorporates file transfer software 
based on the widely accepted Xerox network systems 
protocols. Again, our adherence to standards gives 
you low-risk, open-architecture networking. 
Today, more than ever, personal produc- 
tivity depends on immediate access to distrib- 
uted information, NET/PLUS can help people 
work smarter by helping their information 
processing systems work harder. 


Ie 


3 Lyberty Way 
Westford, MA 01886 
(617 ) 692-3900 
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the need for special soft- 
ware and programming, 
are, in effect, in-place lo- 
cal networks, waiting to be 
used. The PBX not only 
reaches everywhere there 
is a micro today, it reaches 
every place where there 
might be one tomorrow. 
No other network can 
make that claim. 

a The personal computer 
is seldom under DP con- 
trol. The jurisdictional dis- 
putes that have helped to 
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Middlebury, Connecticut 
06762-1299 
Telephone: (203) 574-1118 


For more information, contact 
your GDC Sales Office 


U.S. BUSINESS 
USER SALES OFFICES 
Atlanta, GA (404) 955-0682 
Boston, MA (617) 366-3600 
Chicago, IL (312) 298-4181 
Dallas, TX (214) 980-0803 
Detroit, MI (313) 540-4110 
Santa Ana, CA 

(714) 957-0244 
New York, NY 

(212) 423-5080 
San Francisco, CA 

(415) 569-3115 
Washington, DC 

(301) 596-0888 


U.S. TELECOMM 
SALES OFFICES 
Atlanta, GA (404) 956-1793 
San Francisco, CA 

(415) 932-0703 
Cherry Hill, NJ 

(609) 751-1047 
Chicago, IL (312) 355-8840 
Middletown, NY 

(914) 343-2882 
Dailas, TX (214) 241-5383 
Denver, CO (303) 972-8875 
Yonkers, NY (914) 969-5162 
St. Louis, MO (314) 256-0262 


GENERAL DATACOMM 
INDUSTRIES (CANADA) 
LTD 


Headquarters - Suite W410 
2255 Sheppard Ave. East 
Willowdale, Ontario 
Canada M2) 4Y3 
(416) 498-5100 

TELEX: 06966619 


Sales Offices — 
Ottawa, Ont. (613) 741-8014 


Montreal, Que 

(514) 336-5454 
Edmonton, Alta 

(403) 483-4745 
Vancouver (604) 430-5772 


INTERNATIONAL 
SALES OFFICES 
For the name of your 
distributor in the United 
Kingdom, Europe, Africa, 
and the Middle East, please 
contact: 
General DataComm 
International 

Molly Millars Close 
Molly Millars Lane 
Wokingham, Berkshire 
England RG11SQF 

: 44-734-793600 
Telex: 851-847298 


For the name of your 
distributor in Asia, the 
Pacific, and Latin America, 
please contact: General 
DataComm International 
Corp., Middlebury, 
Connecticut 06762-1299 
Telephone: (203) 574-1118 


keep most terminal-to- 
mainframe traffic outside 
the PBX do not apply to 
the personal computer. In 
most cases, the micro is lo- 
cally managed. Often, it 
falls under the office man- 
ager’s jurisdiction. Unlike 
the DP manager, the office 
manager is used to cooper- 
ating with the telecom- 
munications manager: In 
many organizations, they 
are the same person. This 
creates an opening for the 
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PBX vendors to exploit. It 
also allows the telecom- 
munications manager to 
expand his empire without 
treading on DP toes. 

And when _ micro-to- 
mainframe communica- 
tions becomes as desirable 
and practical as the adver- 
tisements claim it is now, 
the DP department can 
treat the PBX-personal 
computer network just the 
same as any other remote 
system coming in through 


the telephone wires. 

Every PBX manufactur- 
er has a standard office 
controller diagram that 
shows his PBX at the cen- 
ter of a vast array of de- 
vices, from telephones to 
terminals to mainframes. 
While that may be good 
marketing, it does not re- 
flect reality. Certain types 
of data transmission can be 
handled best through ca- 
ble-based networks or di- 
rect connections: This is 


_ Thefastestway 
to bring your voice, data and video 
under software control: 


New MEGAMVUX Plus. 


If your communications network is behaving like an 
untamed animal, the smartest thing to do is check out 
MEGAMUX Plus with new, advanced software features. 
It’s the real-time multiplexer that moves voice, data 
and video faster, and at less cost, than any other 
performer on the range. 


particularly true of high- 
speed and_ high-volume 
applications and transmis- 
sions requiring long con- 
nect times. Other trans- 
missions — notably the 
telephone-like needs of 
the personal computer 
user and the primarily for 
show executive worksta- 
tion — are ideally suited 
to the PBX. Between the 
two is a no-man’s-land that 
will be fought over for 
many years to come. a 


Uses less power. Smaller in size. 


With new MEGAMUX Plus, power consumption 
is decreased by more than half. While a 2-to-1 pack- 
ing density cuts space requirements 50%. Infinitely 
expandable, you can mix and match synchronous, 
asynchronous, and isochronous data with digi- 
tized voice channels —all without restrictions. You 
can even change channel speeds or types in 
record time from either a supervisory terminal or GDC’s 
NETCON®-6 Network Management System. 
If you'd like to know more about new MEGAMUX 
Plus, and all the other networking performers on 
GDC’s proven team, contact our Sales Depart- 
ment, General DataComm Industries, Inc., 
Middlebury, CT 06762-1299, (203) 574-1118. 
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BEYOND THE 
DIGITAL HORIZON 


By Bob Wallace 


With all the talk of AT&T Communications and the other com- 
mon carriers’ colossal planned construction budgets for the up- 
coming year, one expects these carriers to be constructing forests 
of microwave towers and spinning webs of fiber-optic cable 
across the nation, in efforts to add digital capacity to their long- 
haul networks. 

AT&T Communications has two reasons to include digital >» 


Wallace is a staff writer for On Communications. 
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technology in its long-haul 
communications network. 
“We want to serve the data 
communications market 
while taking the voice 
market — which does not 
demand data or digital 
communications — and 
making it less costly to op- 
erate,’’ George Petty, di- 
rector of systems planning 
for AT&T Communica- 
tions, explained. 

By digitizing its long- 
haul communications net- 


work, MCI Communica- 
tions Corp. is striving to 
expand the system’s capac- 
ity rapidly, according to 
MCI spokeswoman Helen 
Peterson. The bulk of this 
capacity will be used to at- 
tract potential voice ser- 
vice subscribers in markets 
opened by equal access, 
which is expected to put 
them on an equal footing 
with AT&T as far as the 
quality of connection to 
local switches is con- 


cerned. The remainder 
will be used as a vehicle 
for extending MCI’s data 
services to an increasing 
number of markets. 

Digitizing a long-haul 
communications network 
requires a huge capital ex- 
penditure. It is this heavy 
investment that may force 
smaller common carriers 
to consolidate while push- 
ing the resellers toward 
the precipice. 

The costs involved with 


digitizing a long-haul net- 
work are quite staggering. 
“Roughly 20% to 25% of 
the $2 billion AT&T Com- 
munications has slated for 
total network construction 
for the next year will be 
wrapped up in _ digital 
transmission systems,” 
Petty said. 

According to Peterson, 
MCI plans to spend $1 bil- 
lion for total network con- 
struction in 1985. 

The carriers’ huge in- 


PACX DATA NETWORKING 


The affordable alternative 
to expensive PBXs 
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vestments in their net- 
works will predictably 
greatly affect the cost for 
their services. George Pfis- 
ter, president of Perspec- 
tive Telecommunications 
Group, referring to AT&T 
Communications, said that 
a doubling of rates for data 
lines for the next three to 
five years might result, as 
the carriers attempt to re- 
coup partially their invest- 
ments. There appears, 
however, to be a light at 
the end of the tunnel. This 
same industry watcher ex- 
pects prices for data cir- 
cuits to drop in the next 
five to 10 years, as the re- 
sult of the deployment of 
more digital technology in 
the network. 

The analog long-haul 
transmission world has not 
disappeared, although it is 
beginning slowly to di- 
minish in size. ‘The devel- 
opment of fiber-optic tech- 
nology has really hastened 
the end. of analog long- 
haul transmission, which 
will become as outdated as 
vacuum tubes were when 
transistors came along,” 
John Kessler, president of 
Kessler Marketing Intelli- 
gence of Newport, R.I., ex- 
plained. 

The ancillary motives 
for the carriers’ decisions 
to begin digitizing their 
long-haul networks are nu- 
merous, with the cost effi- 
ciency of digital voice and 
data transmission topping 
the list. 

“It is much more eco- 
nomical to convert a long- 
haul system from analog to 
digital,” Kessler added. 
“As the accuracy of the 
transmissions in a digital 
system increases with dis- 
tance, the need for addi- 
tional amplifiers or repeat- 
ers decreases. Fewer 
repeaters means that the 
system’s electronics, main- 
tenance and labor costs 
will drop:” 

Chris Whichard, of Ad- 
vanced Resources Devel- 
opment, iInc., explained, 
“Data travels much better 
when it is digitized and 
the quality level of the 
message is improved. 
These advantages also 
hold true for digitized 
voice.” 

Common sense also dic- 
tated the need for conver- 
sion for the data market. 
“The world is computer 
nuts,” he said. ‘“‘We have 
digital micros and comput- 
ers everywhere. If you are 
going to use these units for 
communications, natural- 
ly, you would continue 
with the digital oat 
where transmission facili- 
ties are concerned.” 

AT&T Communications’ 
Petty explained, ‘What has 
happened in the data mar- 
ket is that the new data 
processing architectures 





have moved toward computers re- 
—_ very high-capacity, long- 

istance interconnections. It used 
to be that a 9,600 bit/sec line was 
a high-speed data link. Now, our 
customers want high-speed data 
lines in huge quantities.” 

Digital transmission offers 
voice. users relatively noise-free 
circuits. ‘The nature of the way an 
analog transmission works is the 
signal repeater amplifies the sig- 
nal as well as noise resident in the 
system and resends it,” Daniel 
Riker, MCI’s director of transmis- 
sion systems planning, said. 
“Noise in the system accumulates, 
and over a long distance on an an- 
alog system, you are likely to have 
fairly noisy circuits.” In a digital 
transmission system, a digital sig- 
nal is regenerated and resent, mi- 
nus the noise. 

This move toward digitizing 
long-haul communications net- 
works has not been sudden. The 
conversion is an evolutionary pro- 
cess, aS opposed to a reaction to 
some pent-up demand for digital 
long-haul transmission. Digital 
transmission facilities and switch- 
ing techniques have existed for 
more than 20 years. They have 
tended to be of better quality than 
their analog counterparts. Only 
recently have digital switches be- 
come less expensive. 

Digital technology remained 
on the shelf because, before dis- 
tributed data processing came 
into vogue, data communications 
customers were pacified with ex- 
isting analog networks for voice 
and point-to-point data communi- 
cations. 

Both AT&T Communications 
and MCI are currently facing huge 
demands for capacity on their sys- 
tems. Petty readily admits that 
AT&T Communications is ‘‘be- 
hind the eight ball” in serving its 
data communications customers 
while —s to reduce the oper- 
ating costs of its voice services. 

Riker said MCI is attempting to 
increase its network’s capacity to 
accommodate new voice custom- 
ers as equal access is phased in. 
Consider the capacity needed for 
MCI’s Digital Terrestrial Service 
and other planned digital ser- 
vices, and you can understand 
why Tony Martin, MCI’s senior 
manager for planning and analy- 
sis, referred to MCI’s move to dig- 
ital as a “rapid migration.” AT&T 
Communications and MCI view 
digitizing their long-haul net- 
works as the means by which to 
increase their networks’ capacity 
exponentially. 

Ian Sugarbroad, director of 
product line management for 
Northern Telecom, Inc.’s Trans- 
mission Group, said that digitiz- 
ing one’s network is essentially a 
two-step procedure. The carrier 
must install digital switches at its 
offices. Then, after this equip- 
ment is in place, the carrier must 
either digitize existing transmis- 
sion media or acquire and install 
new digital transmission media. 

“The name of the game is to 
eliminate analog circuits at all 
costs, because that is where all the 
noise and performance degrada- 
tion occur. The quantizing distor- 
tion introduced with switching is 
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Digital technology remained on the shelf 
because, before distributed data processing 
came into vogue, data communications 
customers were pacified with existing 
analog networks for voice and point-to- 
point data communications. 


peanuts compared with the noise 
you pick up on an analog circuit 
over several hundred miles,”’ he 
said. 

Quantizing distortion is en- 
countered when a voice or data 
signal undergoes repeated ana- 


The four 


log-to-digital or digital-to-analog 
conversions, or both. Pfister said 
that this phenomenon is generally 
not encountered until after a sig- 
nal has traveled through six or 
seven such conversions. 

MCI has been rapidly installing 


most important 
days of the 

new year for 
telecommunication 


START “THE YEAR AFTER 
DIVESTITURE” OFF RIGHT — 
WITH COMMUNICATION 
NETWORKS ’85. 


This is it — America’s national 
telecommunications forum — the 
first, the most comprehensive and 
the most important conference and 
exposition of the year. It’s the Sev- 
enth Annual COMMUNICATION 
NETWORKS Conference & Exposi- 
tion, with: 

* the /argest conference program in 
the industry — some 80 essential 
seminars, topics and presentations 

* the leading industry experts, in- 
cluding the renowned James Mar- 
tin, Arch McGill, FCC Commis- 
sioner Dennis Patrick, and some 
200 other speakers and panelists 

© the biggest exhibit in COMMUNI- 
CATION NETWORKS history, 
with over 200 exhibitors and 750 
booths, so you can see everything 
the technology leaders have to offer 
in 85. 

BEGINNING AND 

EXPERIENCED TELECOM 

PROFESSIONALS WILL 

BENEFIT 


Whether you or your staff have 
been in the telecommunications 


field for one year or ten, you'll find 
COMMUNICATION NETWORKS 
°85 of major value. In fact, what you 
learn here will have a significant 


impact on how effectively you deal 
with the constant changes in tele- 
communications in 1985. 


digital toll switches and, accord- 
ing to Riker, has a digital switch- 
ing capacity in excess of 75%. 
Northern Telecom and Digital 
Switch —- are the predominant 
suppliers of digital switches to the 
carrier. 

Lou Verchot, senior analyst for 
the Eastern Management Group, 
predicted that AT&T Communica- 
tions’ digital switching capability 
will reach 85% by 1985. The carri- 
er is reportedly relying predomi- 
nantly on Western Electric 4ESS 
and Northern Telecom DMS 200 
switches for long-haul digital 
switching. Verchot said he ex- 
pects to see an increasing number 
of Western Electric’s latest toll 
switch, the SESS, incorporated 
into this long-haul network. 

Both of the companies have 


Attend any of the 12 introductory 
or advanced seminars on Monday, 
January 28 and, as a special bonus, 
you'll hear the dynamic James Mar- 
tin at a special late afternoon lecture. 
Then choose from more than 70 
conference sessions, including user- 
oriented topics chaired by Associa- 
tion of Data Communications Users 
members. See the latest products 
and services on exhibit, relax in ex- 
hibitor hospitality suites and enjoy 
all the attractions of Washington, 
D.C. 

REGISTER BY DECEMBER 14, 
1984 AND SAVE $50 ON EACH 
REGISTRATION. 

Don’t let anyone you know miss 
out on 1985’s most important tele- 
communications event. Come for all 
four days, or any days you prefer, to 
the largest and best COMMUNICA- 
TION NETWORKS Conference 
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by December 14, 1984 and save $50 
on each registration. 


CALL TODAY, OR SEND THE 
COUPON BELOW TO REGISTER. 


800-225-4698 


In Mass., 617-879-0700 


COMMUNICATION 
NETWORKS 
CONFERENCE & EXPOSITION 


Washington Convention Center, 
Washington, D.C., January 28-31, 1985. 


Complete seminar information will be 
forwarded when available. Registrations 


cancelled later than Jan. 18 are subject to a 


$50.00 service charge. Registration may be 
transferred at no charge. 
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COMMUNICATION NETWORKS ’85, 
Box 880, Framingham, MA 01701 USA 


CO Sign me up for COMMUNICATION NETWORKS ’85 
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City, State, Zip 


Before After 
Dec.14 Dec. 14 
$295.00 $295.00 
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Long-Haul Networks 


embarked on quests toward fully 
digitizing their long-haul trans- 
mission facilities and have em- 
braced fiber optics as the technol- 
ogy that will provide their 
networks with limitless digital ca- 
pacity. However, there are other 
technologies that may figure in 
the digital long-haul future (see 
story below). 


LTHOUGH IT AP- 
pears that the other 
common carriers 
and AT&T Commu- 
nications are con- 
stantly laying fiber 
and constructing mi- 
crowave towers hel- 
ter-skelter across the 
nation, there is a 
method to what many perceive as 
their madness. The carriers’ com- 
monsense approach is to match 
the most appropriate and cost-effi- 
cient transmission medium with 
the voice and data needs of the re- 
gion to be served. 

This practice explains why both 
AT&T Communications and MCI 
connected the high-density voice 
and data corridor from New York 
to Washington, D.C., with fiber- 
optic cable. This practice also ex- 
plains why full digitization of all 
carriers’ long-haul networks, the 
integrated services digital net- 
work, is not expected to occur 
“for at least 15 years,’ according 


to Kenneth Bosomworth, presi- 
dent of International Resource 
Development, Inc. of Norwalk, 
Conn. 

AT&T Communications was 
first to connect New York and 
Washington, D.C., with fiber-optic 
cable, completing this digital link 
early in 1983. MCI followed, in- 
stalling a fiber-optic link of its 
own. AT&T Communications opt- 
ed for multimode fiber-optic ca- 
ble, which was state-of-the-art 
technology at that time. MCI opt- 
ed to wait for the development of 
single-mode fiber before con- 
structing its New York to Wash- 
ington, D.C., link. 

Petty and Riker agree that sin- 
gle-mode fiber is currently capa- 
ble of higher overall throughput 
than multimode. Riker said he 
sees multimode fiber-optic cable 
as being less cost-efficient than 
the single-mode variety because it 
requires signal repeaters to be 
spaced at far shorter intervals in 
the cable. 

Sugarbroad claimed that MCI’s 
link, which incorporates 405M 
bit/sec electronics, is superior to 
its competitors’ fiber tie, which 
runs at 90M bit/sec. Petty de- 
fended the laying of the multi- 
mode cable between New York 
and Washington, D.C., saying that 
AT&T Communications new 
‘without a shadow of a doubt that 
by the time service was put on the 
cable, multimode fiber-optic ca- 


ble would be obsolete. We waiuit- 
ed to test and understand it while 
single-mode was on the drawing 
board.” 

Petty said he would prefer to 
see a predominantly fiber-optic 
cable-based AT&T Communica- 
tions’ network to satisfy the hun- 
ger of its ravenous data communi- 
cations users. 

“The current data market has 
driven demand for large digital 
— right through the roof. We 

ave accelerated our digital net- 
work plan by 18 months. Our goal 
is to meet this demand with true 
digital transmission, which means 
that we will be rolling in the fiber 
as soon as the economics im- 
prove.”’ He added that he expects 
to have 120 major metropolitan ar- 
eas served by fber-cguc cable by 
1988. 

Although Petty admitted that in- 
stalling fiber-optic cable through- 
out the nation would not be cost- 
efficient now, AT&T Communica- 
tions plans to have Boston, New 
York, Philadelphia, Washington, 
D.C., and Richmond, Va., metro- 
politan areas connected to the 
original link by the end of this 
year. 

In addition, the carrier has an- 
nounced five fiber-optic cable 
routes scheduled to begin opera- 
tion in 1986: Philadelphia to Pitts- 
burgh, Pa.; Pittsburgh to Cleve- 
land; Dallas to Houston; San 
Antonio, Texas, to Seguin, Texas; 


and Atlanta to Charlotte, N.C., and 
Greensboro, N.C. All new stretch- 
es will reportedly use single- 
mode fiber-optic cable and will 
have different capacities, Petty 
said. 

MCI’s single-mode fiber-optic 
cable route, which incorporates 
405M bit/sec electronics and con- 
nects New York and Washington, 
D.C., provides this carrier with 
more than 4% times the capacity 
of AT&T Communications’ 90M 
bit/sec link between these two ar- 
eas, according to Sugarbroad. This 
fiber pipe creates 6,000 voice 
channels per fiber pair and is cur- 
rently lightly loaded, Riker said. 

Construction under way will 
er MCI with a fiber-optic ca- 

le link connecting Chicago to 
the existing Washington, D.C., to 
New York route. Riker expects 
this fiber-optic leg to be complet- 
ed by early next year. 

Shorter fiber routes include a 
single mode stretch between Los 
Angeles and Dominguez Hills, 
Calif., a 15%-mile distance, and an 
intrastate line in Florida that will 
eventually connect with Atlanta. 
Future planned fiber-optic trails 
will connect Chicago ‘to Cleve- 
land, Cleveland to Pittsburgh and 
Pittsburgh to Washington, D.C. 

Riker currently views fiber-op- 
tic cable as a capacity easer rather 
than a primary path, but admitted: 
“It will become our largest trans- 
mission component by 1987.” @ 


Alternative Technologies in the Long-Haul? 


Although fiber optics is most of- 
ten discussed as the digital long- 
haul medium of tomorrow, ques- 
tions remain as to what role 
microwave, coaxial cable and sat- 
ellites will play in the future of 
these carriers’ long-haul net- 
works. 

Analog microwave transmis- 
sion currently handles 73% of 
AT&T Communications’ long- 
haul network traffic, but it can be 
converted to digital for the fu- 
ture. “We see a role for micro- 
wave all the way out,” George 
Petty, director of systems plan- 
ning for AT&T Communications, 


said. 

“Think of fiber in terms of a 
747 and microwave as a 727. If 
= are going to run an airline ef- 

iently, you are not going to 
send a 747 into Cheyenne, Wyo. 

“With our microwave radio, by 
simply changing the electronics, 
we can convert it to digital with 
two to three times the capacity of 
the analog,” Petty said. “As the 
technology is developed, we 
drive it toward making the con- 
versions of existing systems at 
very low costs.” He predicted 
that most of the network's 4- and 
6-GHz analog microwave will be 
converted to true digital micro- 
wave in the next five years. 

MCI Communications Corp.’s 
long-haul network, which is com- 
prised primarily of 6-GHz analog 
microwave io, has begun a 
major transformation that Daniel 
Riker, MCI’s director of transmis- 


sion systems a feels will 
move the facility toward full digi- 
tization by the mid-1990s. The 
carrier has augmented its existin 
microwave plant with a New Yo 
to Chicago digital microwave 
link. 

The company’s latest network 
expansion plan centers on the 
construction of the mid-America 
route. This is a microwave route 
built primarily in 4-GHz digital 
that begins near Baltimore, 
where it connects to existing 
New York to Washington, D.C., fi- 
ber-optic and microwave routes. 

The route will range as far west 
as Salt Lake City, tying in with ex- 
isting transmission facilities 
along the way. Once completed, 
the mid-America route will re- 

ttedly provide MCI with at 
east 50,000 additional voice fre- 

uency circuits. The portion of 
the route connecting Kansas City 
to Denver was the first link to be- 
come operational. 

Although building routes in 
digital microwave — to be 
the trend, Riker said he sees sin- 
gle sideband radio as a means of 
extending the life of analog mi- 
crowave. Single sideband radio 
technology enables analog mi- 
crowave radio users to double 
their voice circuit capacity on a 
single radio ey: 

He said that 6-GHz analog mi- 
crowave with single sideband ra- 
dio provides 5,400 
nels, while 6-GHz 
microwave technology derives 
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only 2,016 channels. Riker added 
that these analog stretches will be 
converted to digital in the next 
decade, to interface the digital 
transmission. facilities that MCI 
plans to have installed by that 
time. 

Coaxial cable currently han- 
dles 23% of all AT&T Communi- 
cations’ iong-haul network traffic. 
But of all AT&T Communica- 
tions’ long-haul transmission fa- 
cilities, it is the best bet to be- 
come the first entry on the 
endangered media list. Petty pre- 
dicted that the composition of 
the lon — a 30k in oe 
years wi roughly . micro- 
wave and 50% fiber-optic cable. 


The carrier's L3 coaxial lines, 


which serve the network’s small- 


midst of deciding whether to 
convert the coaxial to digital or 
simply retire the cable and re- 

place it with fiber-optic cable. 
Satellites, as a medium for do- 
mestic long-haul communica- 
tions in the AT&T Communica- 
tions network, currently handle a 
mere 3% of network ie. The 
satellite connections are primari- 
ly used for international commu- 
nications, according to AT&T 

spokeswoman Gail ho gow 

Pfister explained, “If they run 
out of all ble media in their 
, then they will consider 

ong you a satellite channel.” 
Pesag ting Seen oe. 
ellite Systems Jack : 
fends the role of satellites in the 
long-haul network, citing that 
their cost is insensitive to dis- 
tance. Detractors invariably men- 


tion bly mgoor delay, the time 
out it takes for voice or ecaiae 


. 


_ 22,000 miles each way, to or from 


a 
them with digital 
tors. : 

The 


routes are currently 
AT&T Communications 


the existing ansiog to 
“ . - x dig oo u 
haul, comeieeiaes ie ‘oe 


is int ie 
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GOING DOWNTOWN 
WITH DIGITAL 


By George Pfister 


The future of metropolitan-area digital communications is com- 
monly linked with the term bypass. The subject has created a fu- 
1 s ror among telephone companies, regulators, legislators and con- 
mms sultants. It is helpful to look at the capabilities of the local 
Pas telephone companies, since they will service the vast majority of 
customers and are poorly understood by individuals without a > 


Pfister is president of Perspective Telecommunications Group, 
Paramus, N_J. 





Metropolitan-Area 


Digital Networks 


telephone background. 

In most cases, telephone com- 
pany twisted pair is installed in 
2,700- or 3,600-pair cables. These 
trunk cables are distributed in two 
ways: bridged and dedicated. 

Older cable distribution sys- 
tems used a technique termed 
bridged taps, in which the cable 
was physically tapped to distrib- 
ute a number of pairs. Bridged 
taps can cause signal reflections if 
high-speed data is transmitted, for 
example, 56K bit/sec. 

Ultimately, bridged taps proved 
to be labor-sensitive, and a tech- 
nique termed dedicated loo 
eos became the accepted instal- 
ation procedure in the °70s. In 
this approach, the trunk cable is 
broken down into discrete 100- to 
ee bundles and is terminat- 
ed directly to a building in the 
business environment. The prob- 
lems inherent in bridged plant are 
thus eliminated. 

Another limitation of the twist- 
ed-pair plant is the loading coil. 
Loading coils are installed on 
loops longer than two miles and 
restrict the bandwidth carrying ca- 
— of the loop to the 4-KHz 

and for long-distance voice 
transmission. 

However, as a result of proximi- 
ty to the central office, loading 
coils may not have been used in 
the first place. They are generally 
easily located and removed for 
special service circuits. 

Developments in digital trans- 
mission in the toll plant between 
central offices resulted in the in- 
troduction of T-1 carrier in the 
early '60s. Similar digital technol- 
ogy was applied to the local loop 
plant in the early ’70s in the form 
of Subscriber Loop Carrier, or 
SLC-96. 

While SLC-96 technology intro- 
duced digital transmission into 
the existing local loop plant, most 
Bell operating companies have 
been installing fiber-optic sys- 
tems, referred to as fiber SLC, in 
their new cable routes. These fi- 
bers are currently being installed 
at the 6M bit/sec rate, similar to 
SLC-96, but can be upgraded as re- 
quired to 45M bit/sec or in incre- 
ments of 45M- to 90M bit/sec and 
possibly even 135M _ bit/sec. 
These rates correspond to 672-, 
1,344- or 2,016 64K bit/sec digital 
paths. The upgrade to these high- 
er speeds will easily be accom- 
plished by simply upgrading 
transmitters and installing the ap- 
propriate multiplexers. 

The newest philosophy in local 
plant is the Serving Area Concept 
illustrated in Figure 1. In this 


mode of installation, fibers are 
terminated at a strategic location 
and a predetermined number of 
pairs are distributed to a remote 
terminal that is simply a mini 
cross-connect frame. To summa: 
rize the telephone companies’ po- 
sition, the existing twisted-pair 
plant is ubiquitous and capable of 
supporting higher speeds than 
9.6K- to 19.2K bit/sec, which 
many believe is the maximum it 
can handle. At distances up to 
three. miles, 56K bit/sec can be 
supported, and 1.5M bit/sec can 
be supported at distances of a 


Figure 1. Carrier Serving Area Concept 


mile or so. Techniques such as 
SLC-96 can be applied cost-effec- 
tively to most business locations, 
and newer installations are being 
undertaken with fiber optics. 

Microwave radio is the most 
popular alternative technology for 
private metropolitan networks for 
a number of reasons: 
= Cable right-of-way negotiations 
are not required, which is a partic- 
ular problem where multiple mu- 
nicipalities are involved. 
= The technology that was devel- 
oped in the late 40s is well-docu- 
mented at this point. 

& Installation costs are compara- 
tively low compared with private 
cable. 

= The armed forces trains a large 
number of technicians, and as a 
result, support staff can be rela- 
tively easily acquired. 

Figure 2 provides a comparison 
of the four microwave frequencies 
currently available for private net- 
works. The 12-GHz band will be 
preempted by direct broadcast 
satellite in 1988. The Federal 
Communications Commission 
(FCC) has allocated spectrum in 
the 6-GHz band. 

The higher frequency — for ex- 
ample, 18- or 23-GHz — systems 
have significantly better price/ 
performance than the older low 
frequency — that is, 2- or 12-GHz 


12-GHz  18GHz  23-GHz 
25 miles 7to10miles 3to5 miles 


Figure 2. Microwave Frequency Comparision 
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— systems. This stems from the 
fact that towers are not required 
for antenna support for the small 
high-frequency dishes. 

The higher frequency systems 
are pease to appeal to the rela- 
tive 2 small user, transmitting 48 
to 96 voice frequencies, and addi- 
tional cost benefits are attribut- 
able to less stringent FCC filings 
and detailed route and spectrum 
surveys. However, price and pow- 
er go together, at least for micro- 
wave, and the user contemplating 
a link in excess of 10 miles will 
have to use the more powerful 2- 


—_——— 


GHz or the new 6-GHz systems. 

Fiber optics can be installed by 
a user if right-of-way can be ob- 
tained, and it is competitive with 
18-, 6- and 2-GHz microwave at 
short distances. Of course, 23- 
GHz radio will always be superior 
for small — that is, 48 to 96 voice 
frequencies — or medium-size 
capacity link, at short range. 

Fiber optics will generally be 
used in high-capacity situations, 
and even where 18 GHz has an 
economic advantage out at five 
miles, the fiber approach might 
prove preferable, since its ulti- 
mate capacity is many times that 
of the 18-GHz system. 

Figure 3 provides a comparison 
of fiber and microwave 2- and 18- 
GHz radio and assumes rural in- 
stallation. Microwave transmis- 
sion is distance-independent and 
requires no right-of-way; 18-GHz 
radio performance is suspect be- 
yond seven miles. While conduit 
rental looks attractive, this instal- 
lation figure does not include 
conduit rental, which in many ar- 
eas could be as expensive as 
$20,000 to $25,000 per mile each 
year. 

Digital termination service 
(DTS) is a broadcast local com- 
munications technology that al- 
lows for the sharing of bandwidth. 
DTS is targeted primarly at data 
applications; however, the newer 
point-to-point or second-genera- 
tion systems with a capacity of 24 
T-1 links could possibly handle 
voice distribution. 


18-GHz Microwave 
(192 Voice Frequencies) 


The first-generation DTS sys- 
tem operates with a relatively ex- 
pensive master station at $100,000 
to $200,000, but is geared to a 
larger number of inexpensive sub- 
scriber antennae costing $10,000 
to $15,000. As the number of users 
increases, DTS becomes econom- 
ically attractive. 

One of the major advantages of 
DTS is that an installation can be 
made in hours or days. 

Just how well DTS will develop 
is anyone’s guess, but there is 
plenty of bandwidth available, 
since in the 10-GHz band there 
are seven extended and six limit- 
ed carriers, which add up to ap- 
proximately 35 MHz per city for 
the extended carrier. The FCC has 
recently opened the 18-GHz band 
for DTS, adding even more capac- 


Cable television has the advan- 
tage of being installed, but it has 
problems. It is: 
® Installed in the wrong places, 
that is, middle class suburbs vs. 
downtown; installed with the 
wrong cable, simplex vs. full du- 
plex; an analog media that can 
waste bandwidth for digital voice 
transmission; and installed by 
multiple franchises in a single 


city. 

A raft of other technologies is 
cited for private metropolitan net- 
works. Most of these are severely 
limited. They include: 

a FM sideband: Bandwidth limit- 
ed to supporting pagers or super- 
beepers. 

8 Light links: Short distance, sus- 
ceptible to snow interference. 

= Multiple distribution service: 
Cableless pay television that is 
limited in its own two-way capa- 
bility. 

® Cellular radio: For support of 
mobile — service, it will be 
saturated with the pent demand 
for mobile phones. 

It can be concluded that the 
telephone companies will contin- 
ue to dominate the intracity com- 
munications network markets as a 
result of their installed twisted- 
pair plant. 

The telephone companies’ abil- 
ity to convince the regulators to 
allow them to price their services 
on a cost basis is crucial to their 
success in this market. 

Other technologies, principally 
DTS and high-frequency private 
microwave — 18- and 23-Ghz — 
will grow ee in response to 
unresponsive telephone compa- 
nies, uncooperative regulators, 
tariff anomolies and obsolete tele- 
phone company plant. 

If it is assumed that in the long 
run the phone companies will be 
responsive, bypass technologies 
should be viewed as transitional, 
and as such, short-term write-offs 
should be preferred. 8 


Figure 3. Fiber vs. Microwave Costs 
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EDWARD HORRELL'S 
- DIGITAL FOCUS 


Edward Horrell has combined Southern hospitality and techno- 
logical expertise to become one of the bright new lights in the 
telecommunications industry. 
As president of the Memphis, Tenn.-based consulting firm, 
, Mitchell & Horrell, Inc., he divides his time between handling the 
firm’s consulting activities and speaking on the telecommunica- 
tions conference circuit. 
The 35-year-old Horrell started his career in 1973 with ITT as 
a marketing manager. From ITT, be moved to Business Commu- 
nications Systems Corp., where he was branch manager in > 





Edward Horrell 


the firm’s combined Chattanooga, 
Tenn., and Dayton, Obio, office. 
He joined Northern Telecom, Inc. 
in 1976 as manager of its Mem- 
pbis office. 

He put in a two-year stint at 
First Tennessee Bank as in-house 
communications manager before 
moving to Mitchell & Horrell 3% 
years ago. 

A devoted sportsman, the Mem- 
pbis State University graduate 
and father of two likes to play ten- 
nis and coach soccer, baseball 
and basketball. 

On Communications Editor 
Bruce Hoard talked to bim re- 
cently about the future of digital 
communications. 


How far bave we come toward a 
fully digital U.S. transmission 
network 

Back in 1976, the network was 
projected to be digital by about 
1985. Obviously, we are still short 
of that. What we are seeing now is 
a migration, a quick migration 
into a combination of T-1-type 
network and fiber-optic network. 
I think the move toward the fiber 
network is coming along a lot 
more quickly than people had an- 
ticipated. 

As far as the migration goes in 
the major cities — cities of more 
than 300,000 in population — we 
are going to see the 
possibility of an en- 
tirely digital commu- 
nity in the next few 
years. When you talk 
about the small rural 
markets, we still have 
a long way to go. 


What areas of the 

network do you pre- 

dict are going digital first? 

You are seeing new types of ser- 
vice from the central office that 
are combining voice and data over 
the same medium. This is coming 
primarily in two forms. One is the 
conventional T-1 that we have 
been kicking around for a while. 
The second is coming in the form 
of fiber from the operating com- 
pany, and it is causing the user to 
change his mechanism of service 
with regard to the amount of ser- 
vices that he is going to order. 

In the past, the user ordered 
one circuit that would be equiva- 
lent to one pair of wires coming 
into his location. 

Obviously, with fiber you can- 
not order service like that. Users 
are being forced to consider great- 
er groups of services: voice and 
data or maybe just data, maybe just 
voice. 

For the small potatoes kind of 
guy, throwing the service entirely 
on the fiber doesn’t have a lot of 
Pr -For the larger user, 
there is an implication of wide 
bandwidth service being brought 
into his business. Now, he can 
pump out literally hun- 
dreds of times more 
data then he could have 
in the past. 


What are the different 
challenges for moving 
voice and data in a dig- 
ital environment? 

First of all, there is the 


interface. You have to 
be able to interface 
with the digital net- 
work. In the past, the 
interface has been 
aimed at the analog 
network. 

However, the most 
significant challenge 
right now is that digi- 
tal services are not being priced 
for the medium-size to small user. 
The challenge is an understand- 
ing of where the line is. Where do 
I have enough services to acquire 
the use of the digital network? 

I guess the bottom line comes 
down to economy. Where is the 
economy scale vs. the efficiency 
scale? In other words, saying that I 
have the digital network is well 
and good, but you have got to 
bring it back down to the bottom 
line and ask, “Where is the justifi- 
cation?” 


How long will it be before the Bell 
operating company local loops 
are digitized? 

I think that is coming very quick- 
ly: That is imminent. That is here 
in many cases in the types of cities 
I mentioned earlier. 


What does that mean to bome 

telepbone users? 

I would say to the home tele- 
phone user that it is 
probably not significant. 
Certainly, there is not 
any significant differ- 
ence in the application 
that the home user has 
now. 

But the bandwidth 
that digital media offers 
can bring in potential 
for very high-speed data 

communications, possibly video- 

e conferencing from the home, 
things of that nature over the 
bandwidth here. 

I think the application that you 
are going to see from the digital 
network to the resi- 
dential user is not go- 
ing to be as applica- 
tion-driven as it is 
going to be cost-driv- 
en. The initial benefit 
will be to the operat- 
ing companies with 
regard to long-range 
economies. But then 
that is going to invite 
potential uses for the residential 
subscriber. 


What do digitized local loops 
mean to business communica- 
tions users? 

Just what I mentioned earlier. It is 
here now only to business and is 
more of an economic benefit to 
the large user. 

Let’s use the digital subscriber 
with a digital interface and a [pri- 
vate branch exchange] as an exam- 
ple. In the past, this person has 

_. possibly been send- 
ing his data over a 
digital network such 
as the (digital data ser- 
vice]-type circuit. And 
he has an analog con- 
nection from his digi- 
tal PBX to the analog 
network. 

Now, he is going in 
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a digital environment 
from the PBX to a digi- 
tal loop. He has the pos- 
sibilities of sending ev- 
erything in a digitized 
format, so that voice 
now becomes data. He 
can literally share the 
circuits that he has, thus 
leading to economies. 
Now, you have digital switches 
talking to other digital switches, 
so you have the combination of 
economy benefits and speed 
benefits and more integrity in 
_— data that you sent. And you 
ve voice and data terminals that 
are literally on the same network. 
retwork. 
How many all-digital 
PBX pieces are current- 
ly in use, and bow long 
will it be before they be- 
come widespread? 
You have to qualify what 
you mean by an all-digi- 
tal PBX. There are thou- 
sands, upward of 50,000 
to 60,000 digital PBXs 
in the U.S. But what 
good are they doing on an analog 
network externally? In other 
words, you still have digital going 
to analog to talk over the network. 
When I say 50,000 to 60,000, I 
am throwing in AT&T’s Dimen- 
sion PBX, which technically is not 
a — PBX. But if you take 
Northern Telecom, Inc.’s SL-1 sys- 
tem, which is digital, the [Rolm 
Corp.] CBX, which is digital, and 
then the new guys on the block — 
the [Intecom, Inc.'s] and the i 
America, Inc.'s] and things of that 
nature — you have thousands of 
them. However, they are not inter- 
facing with the network in a digi- 
tal format. 


What is their advantage to users 

in an analog environment? 

It is twofold. First, it is less expen- 

sive for a manufacturer to make a 

digital switch than an analog 
switch. So you have an 
economy coming out of 
the warehouse. 


Why is it less expensive? 
The technology is less 


expensive. The printed 
circuit board environ- 
ment — to eliminate the 
conventional relays and 
connections that are re- 
quired in an analog format — is 
not required in the digital switch. 
It is just cheaper. So 
you have economies 
coming out of the 
warehouse. 

Second, you have 
the sound: argument 
that you can internal- 
ly switch digitized 
voice and data over 
the same pair of 
wires. You can realize 
the economies and benefits of us- 
ing common cabling for voice and 
data. 

The argument of whether or 
not a digital PBX is superior to an 
analog PBX — and the Bell Sys- 
tem waved this flag for years with 
the Dimension — was that to the 
telephone user calling out on the 
analog network, there has been 
no benefit. But, that is changing 


with the coming of the digital net- 
work. 


How long will it be before inte- 
grated services digital networks 
appear, and what will they mean 
to voice and data users? 

The ap ce, again, is immi- 
nent. Certainly, within the next 
two years, we are going to start 
seeing a wide influx of ISDN. This 
is going to mean an expansion of 
what we are now calling the local- 
area network to a wider range, 
more remote-type connection. 


What are the long-term prospects 
for the modem industry in an all- 


digital environment? 


I certainly do not 
think that they are as 
strong as‘ they have 
been. The concept of 
the modem itself 
does not fit into the 
digital network. How- 
ever, there are mo- 
dem- devices — 
black boxes — re- 
quired for connection 
even when you go digital to digi- 
tal. Modem manufacturers are 
probably the ones that are the 
most likely candidates to be pro- 
viding these types of black boxes. 


Why will they be needed? What 
tasks will they ? 

You have various transmission- 
and data-rate sampling mecha- 
nisms that — even when you go 
from a digital to digital environ- 
ment — are not always the same 
as the North American network 
standard. 

I think the Rolm CBX is a good 
example. Its sampling rate is dif- 
ferent from the North American 
network, so there has to be some 
type of box that makes the digital 
signal that the CBX is sending out 
compatible with that network. 

That is not the long-term an- 
swer for the modem manufactur- 
ers, but that is the type of market 
they may go to. 


How will the PBX vendor picture 
change within a more digital en- 
vironment? 
For all practical purposes, the ana- 
log switch is a dead animal. I 
think AT&T has substantiated that 
statement by introducing its ~ 
tal line of PBXs. Back when t 
Northern Telecoms and _ the 
Rolms of the world were first in- 
troducing digital PBXs, 
they were waving the 
flags that digital was bet- 
ter. But, again, to the 
plain old telephone sys- 
tem user, it was some- 
what difficult to quanti- 


With the digital net- 
work, obviously the dig- 
ital PBX makes more 

sense. You are going to find more 
integrated services going out over 
the digital network, and I think 
the analog PBX is virtually a dead 
animal. 

You can pick out some applica- 
tions. For example, the Ma-and-Pa 
hotel out in a rural area may de- 
cide to purchase a new analog 
switch, but for all practical pur- 
poses, it is dead. 8 
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LOCAI-AREA NETWORKS: 
MORE SMOKE THAN FIRE? 


Local-area networks, token rings and 
Ethernet: Everywhere you look these 
days you read about the marvelous 
new technology that is going to revo- 
lutionize the way computer systems 
are built and how offices of the future 
will be wired. Advertisements claim 
that several thousand local-area net- 
works of this or that type are installed. 


King is director of James Martin As- 
sociates, Inc., a telecommunications 
consulting firm based in Carmel, 
Calif. 


BY JOHN KING 


Market researchers claim that the 
local-area network market is already 
running at $1 billion per year and will 
grow to many times that size over the 
next five to seven years. 

But potential users still have ques- 
tions: ‘““When do I need one?” ‘“‘What 
will a local-area network do for me?”’ 
This last question is the key. Most dis- 
cussion of local-area networks has ad- 
dressed network topologies, cable 
characteristics, link protocols and 
their efficiency or the cost per con- 
nection. Eventually, the person pay- 


ing for a local-area network will want 
it to do something, whatever its physi- 
cal characteristics. 

What is the status of the develop- 
ment and use of local-area networks? 
Figure 1 on Page 44 shows the rela- 
tionship between the number of pa- 
pers and articles published on any 
given subject, indicated by the solid 
line, and the number of installations 
and presumed use of whatever was 
being written about, whether digital 
private branch exchanges (PBX), dis- 
tributed processing or local-area> 
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networks. Notice that when the 
number of articles goes up sharp- 
ly, the installations are just begin- 
ning. Also notice that as soon as 
the number of installations begins 
to accelerate rapidly, the number 
of articles written drops off sharp- 
ly, and as any journalist will tell 
you, old news ioe not sell. 
Currently, the number of arti- 
cles that are being published on 
local-area networks is about half- 
way up the steep rise. Therefore, 
the point where local-area nets 
are going to take off in the market 
has not even been approached. 
But how can this be reconciled 
with the claims of certain vendors 
that they have already installed 
thousands of local-area networks? 
It is necessary to recognize that 
there are two completely separate 


Notice that when the number of articles 
published on any given subject goes up 
sharply, the installations are just 
beginning. In addition, notice that as 
soon as the number of installations 
begins to accelerate rapidly, the number 
of articles written drops off sharply, and 
as any journalist will tell you, old news 
does not sell. 


categories of local-area networks. 
First, there are those that a ven- 
dor uses to tie together its own set 


of computers and other devices. 
This category involves a private 
network that is not intended to be 
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., publishers of Computerworld and the 
newspapers and magazines. 


magazines we publish or represent 


marketing seminars there! You 


Spain 
Sweden 


Please send me rate cards and information on in 
your publications 


used for the easy interconnection 
of other vendors’ equipment. 

The second category involves a 
network installed for the purpose 
of interconnecting different types 
of equipment that may or may not 
be from multiple vendors. 

The fact that Datapoint Corp. 
and Xerox Corp. use network 
technology that can be applied to 
networks of the second category 
only obscures the fact that most of 
those networks were installed 
simply to tie together their own 
equipment. 

IBM could just as easily claim 
that every 8100 sold represented a 
ring-type local-area network or 
that every System/34, System/36 
or even 3274 represented a star- 
configured local-area network. 

Of course, Ethernet has be- 
come the fgg! for open net- 
works and has more than a hun- 
dred vendors supporting it around 
the world. Datapoint belatedly 
discovered that its Arcnet coaxial 
cable network should be called a 
local-area network, even if it uses 
a bastardized version of Synchro- 
nous Data Link Control for its link 
protocol. 

Local-area networks, or even 
wide-area networks, allow com- 
plex systems to be built out of 
separate processors and other de- 
vices. 

One way to think of a local-area 
network that connects multiple 
small computers and peripherals 
together is as a complete comput- 
er system. A processor has been 
dedicated to each user, and a net- 
work is used for sharing data or al- 
lowing a user to reach certain per- 
ipherals. 

In the past, these same func- 
tions were performed on a single 
processor that could keep track of 
multiple tasks, could provide for 
multiple paths to the data files 
and could allow for sharing of per- 
5 Sagem The functions remain 
the same, only the architecture 
has been changed. 

But the state of the art for local- 
area network systems is roughly 
the same as it was for the larger 
shared systems segment 20 years 
ago. 

Most of the local-area networks 
installed today perform a limited 
set of functions. These include 
the sharing of a printer, the shar- 
ing of a hard-disk system and sim- 
ple electronic gsi What it 
comes down to is basic file-trans- 
fer operations. 

This worked well for such com- 
panies as Nestar Systems, Inc. and 
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Corvus Systems, Inc., as long as 
large disks and _letter-quality 
printers were still relatively ex- 
pensive. 

Now that the basic $5,000 per- 
sonal computer comes with a hard 
disk, and near letter-quality print- 
ers are inexpensive enough for 
one to be in each office, the mar- 
ket shares for the products offered 
= these companies are slowly de- 
clining. 

But the market itself will not go 
away. Such networks will contin- 
ue to be popular in schools and 
small businesses, where there is 
sufficient density of small com- 
puters and a community of inter- 
est that allows for 
the sharing of in- 
formation and of 
relatively _inex- 
pensive peripher- 
al devices. 

From whatever 
direction we look 
at local-area net- 
works and the local net market- 
place, we keep coming back to 
the lack of functions that is pre- 
venting rapid expansion of the lo- 
cal-area network market. 

Where functions such as file 
sharing or electronic mail are be- 
ing provided by a vendor, it is 
most often the case that the im- 
plementations are totally incom- 
patible with all other implementa- 
tions in the market. This results in 
a closed market opportunity for 
one vendor, but it also results in a 
damper on the market in general. 

An example of this is the new 
Personal Computer network from 
IBM. Access to the network is ap- 
parently controlled by a propri- 
etary software system that is em- 
bedded in the read-only memory 
that is part of the adaptor card that 
must fit into each Personal Com- 
puter on the network. 

But it goes further. The soft- 
ware that runs in the individual 
Personal Computers that allows 
redirection of commands for a 
disk or a printer to another Per- 
sonal Computer on the local-area 
network, or allows that other Per- 
sonal Computer with its internal 
disk and attached printer to act as 
a local-area network server, is 
unique to this product from IBM. 

Although other 
devices may share 
the same cable, 
that does not nec- 
essarily. mean that 

~they can __inter- 
change _ informa- 
tion with an IBM 
Personal Comput- 
er using the Per- 
sonal Computer 
network software. 
We are beginning 
to discuss net- 
work compatibil- 
ity just as we have 
discussed the vari- 
ous levels of compatibility with 
IBM’s Personal Computers during 
the last two years. 

Large computers, which be- 
came known as mainframe com- 
puters or minicomputers, have 
gone through four major phases of 
evolution. 

The first computers could be 
dedicated to handling a single 
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oat 


problem at a time: A program 

would be loaded and run to com- 

oe before the next job would 
e loaded (see Figure 2) 

In the second phase, an operat- 
ing system was provided that al- 
lowed one job to succeed another 
without the necessity for operator 
intervention (see Figure 3). The 
ability to process more than one 
program at a time under that same 
operating system was also added. 

During the time that the com- 

uter was waiting for an operation 
in the first program to be complet- 
ed, the system resources would be 
dedicated to a second program. 
Both of these advancements came 
about to encour- 
age more effec- 
tive use of avail- 
able time on these 
expensive com- 
puters. More pro- 
grams could be 
run by using auto- 
matic schedulers 
and multiprogramming. 

The third phase involved using 
terminals to allow multiple users 
to interact directly with programs 
in the er 80m (see Figure 4). 
This phase began in the ’60s, ex- 
ploded in the ’70s and became the 
— mode of operation in the 
80s. 

Because so many resources are 
dedicated to the operating system 
that schedules the individual on- 
line users and keeps their data 
and programs separated, it has 
proven to be more effective to use 
smaller computers, that is, mini- 
computers, for much of this time- 
sharing than to use large main- 
frame computers. 

Data communications networks 
increased in importance as more 
and more computers were dedi- 
cated to on-line applications. To- 
day, data communications is al- 
most as complex a field as 
computers and operating systems 


Phase 1 


. themselves. 


The fourth phase of computer 
evolution has been in distributed, 
networked systems (see Figure 
5). The best example of this today 
is in systems supplied by Tandem 
Computers, Inc. 

An on-line user will request in- 
formation or request that a pro- 
gram be run. The 
user is not aware 
of where the data 
is located or 
which processor 
in what location 
actually runs the 

rogram. It is pos- 
Bible for the pro- 
gram to run in 
one processor at 
one point and in 
another processor 
at a different loca- 
tion later. 

To accomplish 
this, the network 
has now been absorbed into the 
computer and operating system 
environment. 

With microprocessors and 
desktop computers, we are seeing 
a similar pattern to the one that 
we saw with mainframes and with 
minicomputers. Ontogeny reca- 
pitulates phylogeny. 

However, with each smaller 
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e of system, the genera- 
tions come more quickly. 
Desktop computers are 
moving rapidly from sin- 
gle-user, single-tasking 
systems toward multiuser 
and multitasking systems. 

The networking tech- 
nology required to link 
multiple desktop systems 
— that is, multiple users 
— together is different 
from what is now referred 
to as wide-area network- 
ing. Local-area networking 
is characterized by short 
distances and very high da- 
ta rates, as well as certain 
other characteristics. 

The principal difference 
between how oe computers 
will evolve differently than main- 
frames and minicomputers is that, 
right from the beginning, there 
are multiple desktop computers 
in almost every organization. 

This means that the distributed 
network model that has taken so 
long to evolve in the world of 
large computers will come very 
quickly into the microcomputer 
arena. 

Software is the area in which 
changes will have to be made. 
Most software written for Apple 
Computer, Inc. or IBM microcom- 
puters is written for operation by 
one user at a time. 

Now that IBM has announced 
Microsoft, Inc.’s multiuser operat- 
ing system Xenix for a model of 
the Personal Computer family, a 
great deal of ap- 
plications aimed 
at supporting 
multiple users can 
be expected. 

The real chal- 
lenge, however, 
will come in de- 
veloping truly dis- 
tributed systems, 
where the user sit- 
ting at a desktop 9 
computer will re- 
quest _informa- 
tion, and that in- 
formation __ will 
arrive without the 
user being aware of its source. Us- 
ing local-area networks, multiple 
desktops will perform with each 
other and, through gateways, will 
be interconnected to mainframes. 

The first step along the route to 
fully networked systems was the 
use of personal computers as 
dumb terminals. This was fol- 
lowed by the introduction of sim- 
ple local-area networks to allow 
data files to be transferred from 
one system to another. 

The next step was shared peri- 
pherals via local-area networks, 
and this was followed by more so- 
ewe micro-to-mainframe 
inks, including 3270 emulation. 

Already there are direct con- 
nections between software pack- 
ages that run on personal comput- 
ers and major software packages 
— usually data base management 
systems — that run on main- 
frames. 

The next step will be use of 
gateways between local-area net- 
works and wide-area networks for 
connection of multiple personal 
computers on the local-area net- 
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work to mainframe 

computers. This is the 

type of —— that 

was announced for 

the Personal Comput- 

er network with the 
3270 emulation package. 

It should be pointed out that 
these steps are not always sequen- 
tial. It is sometimes necessary to 
take separate steps forward and 
then combine them in the future 

For instance, the Xenix mul- 
tiuser system announced for the 
IBM Personal Computer/AT will 
not work over the Personal Com- 
puter network as it has been an- 
nounced. If IBM does not let this 
be known, perhaps Microsoft will 
do so. 

In the same way, the IBM Top- 
view windowing packaging will 
not initially run with the Personal 
Computer network, although IBM 
has indicated in a statement of di- 
rection that that will be rectified 
in the future. 

Several years from now, when 
desktop personal 
computers are ca- 
pable of eg 
at one million in- 
structions per sec- 
ond (Mips) or 
more, the soft- 
ware packages for 
full networking of 
personal comput- 
ers will be avail- 
able. 

And just as with 
mainframes today, 
probably 50% or 
more of those 
Mips will be dedi- 
cated to operating system func- 
tions including distributed data 
base management, dynamic re- 
source allocation and sharing and 
transparent use of multiple orga- 
nizational wide-area networks. 

When there are few articles 
about local-area networks, and 
when those that do appear no 
longer advocate a particular link 
protocol or transmission medium, 
we will know we have reached 
that point. 

We will have moved on from is- 
sues that relate to the lower levels 
of the International Standards Or- 
ganization’s Open System Inter- 
connect reference model, mean- 
ing the transport mechanism, to 
those issues that directly affect 
how one application interfaces 
with another application. 

But have no fear. By the time 
we have gotten to that point, there 
will be two more topics that 
promise to provide those of us 
who write or give seminars or pro- 
vide consulting plenty of opportu- 
nity to continue to espouse our fa- 
vorite points of view. a 
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BY KEN KRECHMER 
AND 
DON R. PICKENS 


It is now widely accepted that a 
full-scale evolution toward per- 
sonal computing is well under- 
way. Under a variety of guises, 
which include workstations, in- 
telligent terminals and even in- 
telligent telephones, personal 
computing is rising to meet the 
needs of an ever-increasing 
base of small business and 
professional office workers. 
Concomitant with this rise is a 
growing need for the ability to 
gain access to all types of com- 
munications services. 

Both nationally and interna- 
tionally, much effort has gone 
into the definition and stan- 
dardization of communications 
technology with regard to pro- 
tocols and protocol architec- 
ture. Little effort has gone > 

(Continued on Page 50) 


Krechmer is a principal at 
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Paclel Introduces High 


Now Paclel introduces service as advanced and No matter what size your business, you'll get a Service 
innovative as our telecommunications equipment. Paclel’s | Manager who's committed to seeing your needs are met 
High Performance Service. It’s the most respon- .  24hours a day. That's a promise we put in writing. 
sive, efficient service available today. Designed 
to meet all your telecommunications service 
needs. And even to anticipate them. 


It Gets Off To A Fast Start. 


With Paclelf's High Performance 
Service, youll never get the runaround. 
Because when you call for service, we can be 
there within four hours. Quite a bit faster than 
our competition’s 24-hour response time. 
And if four hours isn’t fast enough, we 
can make special arrangements that guarantee 
a one-hour response time. Night or day. 
High Performance Service also means a close, 
one-on-one working relationship between you and your 
SS Paclel Service Manager. 
So there's just one 
person to call if you 
have a question. Or a 
problem. 


PacTel’s four-hour response time beats the 
competition by 20 hours. 


Available exclusively in California and Nevada. PacTel Communications Systems ©1984 A Pacific Telesis Group Company 





It Never Stops. 


Besides being highly responsive, Paclef's High 
Performance Service is completely thorough. It begins 
with an evaluation of your telecommunications needs and 
a no-delay installation supervised by your PacTel Service 

Manager. He can even 
coordinate 
everything with 


your local 


erformance Service. 


phone company and long distance carriers. 

Next he arranges training to make sure you and 
your employees get the most out of the PacTel equipment 
you have. 

Then, to insure that you always have precisely the 
equipment you need—and to make sure it’s always 
running smoothly— your Service Manager checks back 
regularly. The larger Paclel systems can be monitored 
with remote diagnostics, as well. ‘This way we can make 
sure nothing goes wrong. And it shouldn't. Because we 

only offer equipment that’s proven reliable. 

So if you're looking for more than just high 
performance equipment—if you're looking for High 
Performance Service to back it up—there’s only one 
answer. Paclel Communications Systems. 

For more information on Paclel's High 
Performance Service and equipment, call toll free. 


800-556-2020, Ext. 412. 


PACES TEL. 


Communications Systems 
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(Continued from Page 47) 
into defining standard interfaces, 
especially interfaces to foster por- 
table software development. 

Professionals from other tech- 
nologies, such as graphics, have 
reaped the benefits of standard in- 
terfaces. These benefits include 
allowing designers to concentrate 
on enhancing applications and 
encouraging competition based 
on quality and price rather than 
on features and_ transferring 
knowledge between applications 
and the environments of those 
who implement systems. 

Personal ice provides 
computational capabilities to an 
individual in a dedicated, single- 
user configuration. There are nu- 
merous physical embodiments of 
this definition. However, there 
are deviations, such as multiuser 
small business systems. The sin- 
gle-user view, however, repre- 
sents a common and increasingly 
popular trend in the industry. 

The combined leverage of low- 
er cost hardware, increased func- 
tionality and end-user sophistica- 
tion has accelerated the adoption 
of personal computing. These 
trends make the marketplace prof- 
itable and dynamic, and the ulti- 
mate winners will be the users. 

Applications for personal com- 
— have been wide and varied, 

ut have focused especially on 

spreadsheet, word processing, 

ta base management and graph- 
ics. Communications applications 
also have begun to appear, such as 
terminal emulation, mainframe 
data base extraction, local net- 
work print spooling and transpar- 
ent disk sharing. A majority of 
these applications have been non- 
integrated — in that they have 
subsumed most of the host ma- 
chine’s resources — often over- 
riding functions provided by the 
operating system and requiring 
reloading of program diskettes. 

Fortunately, integrated envi- 
ronments have begun to appear, 
as has an increased capability for 
software portability to new ma- 
chines and environments. 

The focus on protocols by the 
standards community has led to 
important multisystem compati- 
bility for minicomputers and 
mainframes. For these, the need 
for standard portable software has 
been relatively insignificant, as 
very few standard _ installations 
were ever seen. The reverse is 
true of personal computing, and 
as machine shipments continue to 
outstrip those of minis and main- 
frames, the need for standardized 
software interfaces is greater than 
ever. 

In some respects, the available 
technology for personal comput- 
ing has begun to rival that tradi- 
tionally available for minicomput- 
ers. Except for demand access 
virtual memory, most of the capa- 
bilities already exist. It is not un- 
common, for example, to see the 
introduction of technology with a 
minimum configuration of a 16- 
bit micro, a 256K memory, local 
5M-byte hard disk, bit-map graph- 
ics and high-resolution printing 
device for input. 

Advances in communications 
technology have paralleled the 


advances in personal computing 
technology. Modem functions 
have been reduced to a single 
chip, and local-area network inter- 
faces have been reduced to a few 
chips. Link speeds of up to 1.2K 
bit/sec for analog, 64K bit/sec for 
digital circuit switching and 10M 
bit/sec for local-area networking 
are all common and affordable. 
What is difficult for the systems 
developers, and not apparent di- 
rectly to the end users, is the di- 
versity of options for layering and 
packaging communications func- 
tions in both hardware and soft- 


and between alternate functional 


parts. 

Some of the factors that may in- 
fluence systems designers to 
make these kinds of trade-offs in- 
clude the following: 
= Conserving hardware cost and 
maximizing flexibility for applica- 
tions software; 
® Improving performance for op- 
erating system software; 
® Recapturing lost memory and 
processing cycles for system hard- 
ware; 
® Protecting hardware and soft- 
ware from impact via emulation of 


The combined leverage of lower cost 
bardware, increased functionality and 
end-user sophistication bas accelerated 

the adoption of personal computing. 

These trends make the marketplace 
profitable and dynamic, and the ultimate 
winners will be the users. 


ware. The end user eventually 
feels a negative impact, however, 
if applications are not portable. 

The primary trade-off concerns 
whether to package functions in 
the application, operating system, 
system board or external black 
box. Good examples of each of 
these choices can be found for ev- 
ery technology. The difficulty for 
the user is that the interface is not 
standardized in any of these phys- 
ical parts. 

So the user must stay locked in 
to single solutions, with little 
hope of expansion. What makes 
the problem difficult for the appli- 
cations designer is that portability 
and flexibility are difficult to 
achieve both between processors 


and between alternate functional 
parts. 

For certain applications, the po- 
tential for unattended operation 
and concurrent processing capa- 
bilities is additional motivation 
for black box configurations. Both 
of these capabilities reflect tech- 
nological inadequacies in many 
personal computing systems to- 
day: That is, they require frequent 
rebooting or must be powered up. 

If an end user can make these 
trade-offs freely, then he may op- 
timize cost or performance. If 
standard interfaces exist, the sys- 
tems designer can offer applica- 
tions independent of the actual 
configuration chosen. These goals 
cannot be achieved without stan- 


dard interfaces and service speci- 
fications. 

Communications applications 
require a foundation of imple- 
mented services, usually modular- 
ized and layered. In traditional 
design for mini- and mainframe- 
hosted applications, this founda- 
tion often becomes many layers 
thick and often is inefficient in 
operation. 

While sufficient for previous 
global, medium-rate communica- 
tions environments, this layering 
is rapidly becoming insufficient in 
two ways. 

First, in high-performance local 
networks (with speeds of 2M to 
10M bit/sec), layering limits max- 
imum performance to a smail frac- 
tion of the total available band- 
width. This performance limit is 
due not to transmission line over- 
head, but rather to software over- 
head. Second, at the low data rates 
within the direct distance dialing 
(DDD) network, transmission 
line overhead becomes unaccept- 
able. 

Protocols and interfaces should 
be specified together, though 
they often are not. Protocols spec- 
ify the data streams and signals 
that would be seen if a transmis- 
sion line were examined by a data 
analyzer. Interfaces specify the 
functions and data formats across 
a service boundary local to the 
end points of the data flow. 

Several service layers appear in 
well-designed communications 
systems. In practical use, only a 
few of these layer boundaries are 
evident. These include: 

8 Application layer: Application- 
specific communications func- 
tions, such as electronic mail sub- 
mission and delivery; 

= Transport service: Establish- 
ment of end-to-end contact, 
movement of data, connection 
and connectionless data transfer; 


A Look at Modems: The Rhyme 


Knowing the reasons for and 
function of the RJ-11 interface as 
the physical interface to the DDD 
system allows an examination of 
the required higher level inter- 
faces. The media access interface 
between the RJ-11 and the digital 
personal computer is called a 
modem. The modem has a sepa- 
rate digital Lp ae interface — 
EIA Standard RS-232-C. 

The RS-232-C physical inter- 
face between the modem and the 
microcomputer has been a 
source of many problems. While 
the RS-232-C standard specifies 
signal types and functions, many 
manufacturers have not support- 
ed all signals required or have 
not followed the signaling proto- 
cols originally developed by 
AT&T, which are not described 
in the RS-232-C standard. Some 
of the problems were generated 
by AT&T itself by changing sig- 
naling protocols on different mo- 
dems. These problems have 
caused incompatibilities, which 
are often compounded by incor- 
rect cabling between the modem 
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and microcomputer RS-232-C 
physical interfaces. At this level, 

hysical interface problems can 

e solved without user interac- 
tion by the development of smart 
RS-232-C interfaces that sense 
the leads used and that control 
them accordingly. 

Up to the mid-’70s, the most 
common modem was a 300 bit/ 
sec device developed originally 
by AT&T and referred to as a 103. 
Then, AT&T announced the 212 
modem. The 212 can transfer 
data at four times the rate of the 
103, or 1,200 bit/sec. Another 
key feature of the 212 was the 
ability to communicate with 103 
modems. This _ high-speed, 
downward-compatible modem 
has become the standard media 
access method to the DDD net- 
work. 

Given two widely accepted 
physical interfaces and the stan- 
dardized 212-type modem for 
media access, there now is an 
emerging requirement for stan- 
dardizing the next level of inter- 
face — the transport service. 


Standard modems such as the 
212 might be described as dumb 
modems. They function simply 
to provide media access to the 
DDD network. Dumb modems 

erform such functions as modu- 
ation and demodulation, mo- 
dem handshaking and the RS- 
232-C interface functions. They 
do not engage in transport ser- 
vice tasks, such as autodialing, 
call-progress sensing, alternate 
routing and so on. 

Modems that begin to perform 
transport service tasks have re- 
cently emerged. These modems 
might be referred to as medium- 
smart modems. They perform all 
the functions of the dumb mo- 
dems, with additional functions 
such as the logic to decode the 
data stream as commands for the 

urposes of autodialing, the abil- 
ity to sense the telephone line 
call-progress signals and the log- 
ic to implement software-con- 
trolled options that can be used 
in place of switches or straps to 
configure the modem for specific 
applications. 





& Media access: Physical link pro- 
cedures, modems and local net 
boards; 

= Physical interface connectors: 
RJ-11 and Ethernet connector. 

Requirements for standardiza- 
tion at the connector interface lev- 
el seem well accepted, but largely 
ignored at the high layers. 

The broad acceptance of the 
DDD network for data communi- 
cations can be traced to two fun- 
damental reasons: First, the DDD 
network is everywhere, and, sec- 
ond, it works. 

_ These are two compelling — 
ments for expanded use of data 
communications on the DDD net- 
work. However, in the last 10 
years, a considerable number of 
questions have been raised about 
what form the DDD network will 
take. 

During this time, a number of 
industry pundits have prophesied 
the demise of the analog DDD 
network, pointing out that the 
technology is capable of provid- 
ing better service, if the network 
were fully digital for voice traffic 
as well as data. 

While these prophesies are ac- 
curate, they direct their analysis to 
the network's format, not the net- 
work’s interface. From the users’ 
and manufacturers’ viewpoint, the 
most important definition is that 
of the interface; not the format. 
During the same period that the 
DDD system has implemented a 
more digital format, the regional 
Bell operating companies have 
also developed a standard physi- 
cal interface that is analog. 

The most common physical in- 
terface to the communications 
network today is the RJ-11 con- 
nector interface to the DDD tele- 
phone system in the U.S. and Can- 
ada. The use of this interface is 
expanding dramatically for a num- 
ber of reasons. 


First, because of the tremen- 
dous surge in worldwide require- 
ments for voice communications 
duting the last 20 years, a large 
volume of hardware and circuits 
has been installed that are analog 
at the user RJ-11 interface. Thus, 
the base of analog interfaces has 
not contracted, but expanded 
worldwide. 

Second, many new services are 
being offered via the current ana- 
log interfaces. MCI Communica- 
tions Corp., GTE Telenet Com- 
munications Corp., Tymnet, Inc. 
and others use telephone compa- 


greater use of the DDD network is 
increasing. In Europe, organiza- 
tions such as the Consultative 
Committee on International Tele- 
phony and Telegraphy (CCITT) 
are —— stronger positions in 
terms of developing standards 
that are being embodied in prod- 
ucts both from the U.S. and the 
rest of the world. 

Ten years ago, AT&T-devel- 
oped standards were often at odds 
with CCITT standards. Now, even 
AT&T recognizes the need for 
compatibility. This emerging 


worldwide standardization of in- 


Ten years ago, AT&T-developed 
standards were often at odds with CCITT 
standards. Now, even AT&T recognizes 
the need for compatibility. This emerging 
worldwide standardization of interfaces 
and access offers users the potential to 
transfer data to their counterparts 
anywhere. 


ny-provided DDD circuits to link 
dial-up subscribers to their value- 
added or more cost-effective ser- 
vices. 

These companies are all ex- 
panding their support of DDD us- 
ers and are thereby expanding 
both the features dived via ana- 
log interfaces and their capital in- 
vested in DDD line support. 
While the backbone or trunk con- 
nections of these services are pre- 
dominantly digital, in order to 
reach a broad range of subscrib- 
ers, even the most technically ad- 
vanced services extensively use 
DDD circuits with analog inter- 
faces. 

Third, the number of standards 
and standards programs that allow 


terfaces and access offers users 
the potential to transfer data to 
their counterparts anywhere. 
While this capability is not here 
yet, it is coming. Registration pro- 
grams sponsored by the Federal 
Communications Commission 
and the Terminal Attachment Pro- 
gram in Canada have stepped in to 
create standard interfaces for all 
devices that connect to the DDD 
network. These programs have 
been successful, allowing users 
more choice at lower cost. 
Fourth, there is a growing trend 
among organizations to allow em- 
ployees who can function effec- 
tively at home to work there. This 
expands the use of the DDD net- 
work both in the employee’s orga- 


and Reason of the RJ-11 Interface 


Transport service functions re- 
uire specific capabilities in or- 
er to function over the broad 

range of DDD services available 
or planned. 

In the U.S., DDD uses a maxi- 
mum sequence of 11 digits and a 
minimum of seven. These digits 

rovide both billing and address- 
ing information. As companies 
such as GTE Telenet Communi- 
cations Corp., Tymnet, Inc., MCI 
Communications Corp. and oth- 
ers develop more communica- 
tions systems using the DDD net- 
work as an input, more dialing 
requirements develop. 

These services require call- 
routing information, billing in- 
formation: and security informa- 
tion to prevent unauthorized use. 
These functions currently use u 
to 10 digits. In addition, credit 
card — is being promoted by 
the individual telephone compa- 
nies. Credit card calling requires 
a sequence of 14 digits for billing 
purposes. Other services can be 
expected to develop that will re- 
quire addressing, billing and se- 


curity information, and addition- 
al control might be desired — for 
example, message class, transmit 
speed of message and so on. 
ith this in mind, medium-smart 
modems have a requirement to 
support an autodialing digital 
fi cid that is at least 30 digits long, 
not counting control codes. 
Call-progress sensing is anoth- 
er part of the transport service 
function. Currently, the dial-up 
system uses —— defined 
tones to announce cail progress 
to the originating party. First, the 
dial tone indicates that the net- 
work is available for dialing. The 
loss of dial tone indicates that the 
network has accepted the first 
digit. Voice intercepts at this 
point define a need to redial or to 
verify a number. Remote ringing 
indicates an attempt at call com- 
pletion. In modems, after remote 
ringing, the generation of answer 
tone starts the data handshake 
and indicates that the dialing se- 
aueace has ended successfully. 
his is the simplest transfer se- 
quence, since both the address- 


ing and billing information occur 
in a short and continuous mes- 
sage. More complex sequences 
emerge when calling with a cred- 
it card or using the existing DDD 
interfaces to facilities of MCI, Te- 
lenet, Tymnet or others. 
Call-progress sensing is cur- 
rently at a rudimentary stage in 
available autodialing modems. 
Only a few of the call-progress 
signals — dial tone, busy tone, 
voice intercept and remote ring 
— are sensed, or the allowable 
sensing sequences enable only 
the simplest DDD calls to be 
made. Modems with more pow- 
erful call-sensing routines will 
undoubtedly become available 
soon. While standardization of a 
transport service interface is un- 
likely in the short term, there is a 
trend, both in hardware and in 
microcomputer communications 
software, to support multiple in- 
terfaces — as soon as they can be 
defined — to minimize user 
problems. 
— Ken Krechmer 
and John R. Pickens 


interfaces 


nization and at home. 

Fifth, the recent AT&T breaku 
would appear to have had the ef- 
fect of slowing down the intro- 
duction of new digital subscriber 
loop services. This is due to the 
greater difficulty of coordinating 
such changes among the various 
Bell companies and the need of 
each Bell company to expand its 
capital resources more carefully 
due to new postdivestiture capital 
requirements such as sales organi- 
zation, development and market- 
ing. 

Given these five trends, it is 
reasonable to expect that voice 
bandwidth-limited RJ-11  inter- 
faces to the DDD telephone net- 
work will be the most common in- 
terfaces for the foreseeable future, 
even taking into consideration the 
emerging trend toward all-digital 
local loops. Now, the data com- 
munications industry must work 
to make data communications 
simpler via the RJ-11 interface 
(see story below). 

As personal computing contin- 
ues its explosive growth, two 
needs demand increasing atten- 
tion — adequacy and portability. 
Portable software — which can be 
migrated across hardware ven- 
dors, operating systems and appli- 
cations — requires standard inter- 
face definitions and _ service 
specifications. 

User-acceptable software re- 
quires a foundation of adequate 
services underneath. The DDD 
network is most pervasive and has 
been in existence the longest, yet 
it seems to be the least standard- 
ized, except at the levels of physi- 
cal interface and signal modula- 
tion. 

The following functions and 
services are required in the media 
access and transport layers of to- 
morrow’s communications prod- 
ucts in order to implement fully 
DDD interfaces to personal com- 
puters: 
® Full command sets allowing the 
control of ail possible DDD func- 
tions; 

# Automated controls and RS-232- 
C configurations to eliminate the 
current requirement that the user 
learn data communications jargon 
in order to make his modem 
work; 

=Complete sensing of call-pro- 
gress tones; 

® Simplistic logical interfaces to 
the personal computer to allow 
easier programming of communi- 
cations applications. 

With the implementation of 
this complete set of functions, ap- 
= software packages will 

e developed that can transfer 
electronic mail, charts, files and 
graphs throughout the U.S. and 
Canada via oe protocols 
layered atop hardware that pro- 
vides sufficient access to the ser- 
vices of the DDD network. 

If standard interfaces can be 
achieved for the DDD network, 
then the personal computing evo- 
lution can continue unabated. If 
not, then growth may be stunted. 
In either case, the lessons learned 
in designing portable software for 
the DDD network will be directly 
transportable to the future of all 
digital networks. Ss 
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LOCAL NETTING THE WAY 
TO PRODUCTIVITY 
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WENTZVILLE, Mo. — Factory auto- 
mation, so they say, can make produc- 
tion so efficient that employees have 
time to stand around the water cooler 
reliving war stories and recounting 
fish stories. And for an automobile as- 
sembly plant located here, a local- 
area network has become a crucial el- 
ement toward the goal of improving 
productivity and profits through mod- 
ern electronics. 

The U.S. automobile industry has 
recently risen above its unprofitable 
past, but automobile executives real- 


ize that a commitment to factory auto- 
mation and computerization is crucial 
to their economic health. 

General Motors Corp. recently 
chose a broadband local-area network 
for its new assembly plant here that is 
demonstrating favorable results. Since 
the plant has a wide variety of ad- 
vanced electronic equipment and will 
add more in the future, GM wanted to 
maximize this equipment investment 
by linking it together through a local 
net. But it had to be designed so new 
equipment could be easily added. 


Another GM requirement was that 
existing equipment must have the 
ability to be moved without compli- 
cated, expensive rewiring. This re- 
flects a basic characteristic of automo- 
bile assembly plants: With the yearly 
model change, equipment is moved 
to another location in the factory. The 
broadband local net now used at the 
plant meets all GM’s requirements. 

Local-area networks were intro- 
duced to the automobile industry 
about a decade ago; one of the first 
broadband local nets was installed » 
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Local Network 


in an Oldsmobile plant in 1973. 
However, a GM spokesman admit- 
ted that, in the past, broadband 
networks did not live up to their 
potential because of problems 
with reliability. But this is not the 
case at GM’s plant here. 

The local net was instalied in 
the new plant about two years ago 
and is a product of Sytek, Inc., 
supplier of broadband- based maak 
networks. About eight GM sites 
across the country now use Sytek’s 
Localnet 20, with more to be add- 
ed in the future. 

According to David Fernandes, 
GM's senior supervisor of process 
control at the Wentzville site, his 
plant originally had planned to 
use dedicated twisted-pair cables 
to link together process control 


Local-area networks were introduced to 
the automobile industry about a decade 
ago; one of the first broadband local nets 
was installed in an Oldsmobile plant in 


1973. However, 


a GM spokesman 


admitted that, in the past, broadband 
networks did not live up to their 
potential because of problems with 
reliability. But this is not the case at GM’s 
plant bere. 


devices on the factory floor. How- 
ever, Fernandes had been intro- 


products while working at GM’s 
plant in Fremont, Calif., and was 


Localnet 20 connects each user 
device to a broadband cable 
through a network interface de- 
vice called a packet communica- 
tions unit. Eac packet communi- 
cations unit is a complete 
microprocessing system consist- 
ing of an advanced semiconductor 
device that executes ‘Sytek’s pro- 
prietary communications software 
and a broadband modem that con- 
verts digital data to analog form 
for transmission between packet 
communications units. 

This system, Fernandes said, 
fits the needs of the factory set- 
ting. ‘““We can configure a box to 
any piece of equipment we want. 
The system is extremely agile.”’ 

One of the advantages of broad- 
band technology, which offers 


equipment, terminals and other duced to the Sytek broadband impressed with them. multiple data channels on-one co- 
axial cable, is that new ports can 
- added inexpensively and easi- 
. A new port can be accommo- 
la on the Localnet 20 by sim- 
ply adding a short piece of cable 
to the trunk. It is far cheaper and 
often quicker to add a terminal to 
a broadband local network than to 
pull new wire for a twisted-pair 
network, Fernandes said. 

He recalled one problem in 
which a user needed a terminal/ 
printer out on the plant floor. “He 
wanted it immediately so that he 
could more closely monitor a pro- 
cess. We had his terminal up and 
running in an hour. A technology 
other than broadband would have 
taken much longer,” Fernandes 
said. 

Not only is the Wentzville net- 
work dynamic, it is also rapidly 
growing. When the plant first put 
in its local network, there were 
100 ports or user-connected de- 
vices. The network has since been 
expanded to 200 user devices as 
“other applications came along,” 
Fernandes explained. Among the 
many types of user devices popu- 
lating the network are electrical 
testers, vehicle component verifi- 
cation systems and programmable 
controllers for turning equipment 
on and off. 

The vehicle component verifi- 
cation system located on the fac- 
tory floor is made up of testing 
stations that communicate 
through the network with an IBM 
Series 1 minicomputer located in 
the DP department’s computer 
room. Attached to the Series 1 is a 
Localnet 20/200 eight-port packet 
communications unit that pro- 
vides eight network connections. 
A Localnet 20/100 dual-port pack- 
et communications unit is located 
at each vehicle component verifi- 
cation system test station. One of 
the 20/100 ports is linked to the 
test device — a bar code reader. 
The other is linked to a printer. 

Part numbers are picked u 
the bar code reader and sent Back 
to the Series 1. There, the Reld 
number is compared against a 
data base and verified as the right 
part for that particular car. The re- 
sult is sent back to the remote 
printer. 

In addition to the many factory 
automation applications, Wentz- 
ville has allocated six color televi- 
sion channels on the broadband 
local network for video applica- 

i tions. In addition, the plant runs 
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its energy management and con- 
trol system over the network. In 
that application, a Digital Equip- 
ment Corp. PDP 11/44 minicom- 
uter is at the heart of the system. 
t communicates to various con- 
trol devices in order to keep care- 
ful track of costs associated with 
heating, lighting and air condi- 
tioning. From remote terminals, 
the users are able to check into 
the status of any of the energy 
management devices as well as 
communicate with the host via Lo- 
calnet 20. 


HE GM PLANT IS 
considering yet an- 
other application. This 
would involve the use 
of protocol converters 
with Sytek modems 
connected to DEC VT- 
100 terminals to allow 
access to the IBM 
mainframe for moni- 
toring time and attendance and 
handling materials control appli- 
cations. 

Fernandes reported that he has 
attended meetings at other GM as- 
sembly plants to discuss his expe- 
rience with broadband technol- 
ogy. 

The Wentzville plant employs 
3,000 people and is designed to 
produce 75 cars an hour. Buick 
and Oldsmobile models are as- 
sembled there. Since it is a new 
plant, it was built to promote effi- 
ciency and economy, using a wide 
range of electronic equipment 
ax industrial robots. The plant’s 
data processing and engineerin 
departments must contend wit 
rapid changes in factory automa- 
tion, such as the addition of ro- 
bots and interactive workstations. 

So far, the network has easily 
kept up with these changes. “The 
Sytek equipment allowed us to do 
some special things because we 
could alter the communications 
features, such as bit rate and line 
characteristics in the modem,” 
Fernandes said. ‘““We have been 
able to adapt almost any device to 
the network. I have not found an 
application within the process 
control world that I cannot ac- 
commodate.”’ 

For example, the plant current- 

ly has an application that uses an 
IBM Personal Computer/XT. ‘“We 
created our own software program 
for the XT,” he said. It is used to 
handle the maintenance dispatch- 
er’s log book. That log covers four 
departments: paint, trim, chassis 
and body. The personal computer 
is located at the main dispatch 
area where data is entered. This 
data includes the time of the dis- 
— whether the problem was 
ixed and other related informa- 
tion. Each department has quick 
and easy access to status reports 
by reading the output on the 
printer located in each depart- 
ment. All the devices are intercon- 
nected over the broadband local 
network. 

Broadband networks are based 
on the same technology as cable 
television. The multichannel fea- 
ture of the network is achieved 
through the use of frequency-divi- 
sion multiplexing. Frequency-di- 


vision multiplexing allows differ- 
ent services such as voice, video 
or data to share the same cable at 
the same time. Sytek’s Localnet 
frequency-division multiplexing 
approach defines up to 120 sepa- 
rate channels within one coaxial 
cable. These channels are often 
referred to as subnetworks or sub- 
nets. Sytek also provides bridges 
to interconnect all or someé’of the 
channels on the various subnets to 
form one large Localnet 20 net- 
work. 

Each subnet on the broadband 
cable can support hundreds of 
user devices that can be intercon- 
nected as an independent net- 
work or as part: of a larger net- 
work. 

Another feature of broadband 
technology is its wide geographic 
coverage. Localnet 20 is capable 
of covering up to 35 miles. That is 
far more expansive than other ma- 
jor local-area network technol- 
ogies, such as baseband and pri- 
vate branch exchange. Since GM’s 
Wentzville plant covers 80 acres 
under one roof, wide coverage 
was not a requirement of the net- 
work. However, other Sytek cus- 
tomers such as Brown University 
and Kodak Corp. found that fea- 
ture useful. 

While expansive geographic 
coverage was not a requirement, 
high reliability and low downtime 
were. According to Fernandes, the 
network has needed “minimal” 
maintenance. As for downtime, 
“our {local-area network] has not 
been down yet,” he reported. Re- 
liable transmission is also a con- 
sideration. Localnet 20 addresses 
that issue with its high-level com- 
munications protocols that in- 
clude error detection and correc- 
tion features. Another advantage 
is broadband technology’s high 
immunity to random noise gener- 
ated by factory equipment. 

The network’s ability to serve 
future applications is an important 
requirement. One of these future 
appointments, Fernandes said, in- 
volves stand-alone minicomput- 
ers that are currently being used 


as dedicated electrical testers. In |. 


the future, the programs for these 
testers will be maintained in an- 
other computer and linked to 
each tester through the local net. 
This —— reflects a basic long- 
range goal: namely, including all 
electronic equipment and systems 
in a network, thereby facilitating 
the universal flow of information. 

GM, like other corporations, is 
eagerly embracing the trend of us- 
ing intelligent machines in indus- 
trial settings to assist the work of 
man. By linking these machines 
through a local-area network, 
companies will be able to control 
factory performance and costs, 
improve scheduling of work and 
maintenance, use machinery 
more efficiently, monitor ma- 
chine performance more closely 
and create better reporting of re- 
sults. 

This will lead to the efficient 
production of quality products 
that will be more competitive in 
world markets. Such a goal is cru- 
cial if @$. industry is to maintain 
leadership during the ’80s and be- 
yond. a 


Local Network 


DEC—>TO 
IBM/SNA 


arm. 


DEC com- 
puter! Comboard™/SNA gives your ter- 
minals access io IBM interactive ap- 
plications. Data can be transferred be- 
tween systems, all in the complete fully 


supported package. Comboard/SNA 
from Software Results. 


Proven and reliable, Comboard/SNA is a 
single-board 256kb communications 
computer that plugs into your DEC Un- 
ibus. Teamed with Comboard software 
the system is a cost-effective solution to 
troublesome SNA communications prob- 
lems. 


Your DEC emulates an IBM PU Type 2 
communication node. You have a full 
“gateway into your SNA without passing 
through a secondary network. 


For further information call or write Soft- 
ware Results... the leader in DEC to IBM 
communications. 


COMBOARD. 


Communications Results from 


SOFTWARE 
RESULTS 


CORPORATION 


Call Toll-free 


1-800-SRC-DATA 


(1-800-772-3282) 


In Ohio call collect, 1-614-267-2203 
2887 Silver Drive Columbus, Ohio 43211 Telex: 467-495 SRC DATA Cl 


COMBOARD is a Trademark of Software Results Corporation DEC UNIBUS is a Trodemart of Digital Equipment Corp. 
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System Management 


ONLY SYSTEM 75 AND SYSTEM 85 
FROM AT&T INFORMATION SYSTEMS 
FULLY INTEGRATE SO MANY VITAL 
MANAGEMENT FUNCTIONS. 


Decisions, decisions, decisions. 
It wasn’t too ‘long ago that if you 
wanted the most sophisticated office 
communications equipment in the 
world, you ’d get a telephone. 

Now it’s a whole new ball game. 
You’ve got to have more than a tele- 
phone. You’ve got to have an entire 
communications and information 
system. You’ve got to choose from 
among a number of vendors and 
justify a substantial capital invest- 
ment. You’ve got only one chance to 
make the right decision. And you’ve 
gottoberight. - 

Relax. The decision is easy. 
System 75 and System 85 from 
AT&T Information Systems offer 
you more power, flexibility and con- 
trol than any other system in the 
world. Because they can grow and 
change as technology advances, you 
can be sure your investment is pro- 
tected. And because they’re from 
AT&T, you know they meet the 
highest standards of manufacturing 
quality and reliability. 

Here are just a few ways they can 
help your office operate more effi- 
ciently and effectively. 


Voice Management Our experience 
in voice communications speaks for 


Office Management 


itself. There are over 150 calling 
features to choose from, so you can 
custom-tailor a system that meets 
the particular needs of your business. 


Data Management This ties the 
whole system together. Our Distrib- 
uted Communications Protocol 
integrates voice and data transmis- 
sions, resulting in more productive 
use of your equipment and easy 
future expansion. 


Network Management Different 
businesses need different networks. 
Our Distributed Communications 
System and Electronic Tandem Net- 
work let you link all your locations, 
either across the street or across 
the country. 


System Management Adaptability 
is the key here. You'll have a hands- 
on ability to monitor and change the 
entire system day by day, to respond 
to your changing needs. 


Office Management This stream- 
lines your everyday office proce- 
dures into one easy-to-use system. 
By integrating Electronic Document 
Communication, Message Center, 
and Directory, you can create, store 
and send information easier and 
more productively. 


Building Management This func- 
tion answers the question, “Who’s 
minding the store?” with around- 
the-clock energy, security and safety 


Building Management 


control of your building. It’s a cost- 
effective way to keep your business 
running smoothly. 


100 YEARS OF EXPERIENCE 


There's another aspect of our system 
which you can look at as something 
of an insurance policy. It’s called 
Information Systems Architecture. 
It is this framework that ensures that 
anything new we develop for your 
system will fit right in. System 75 
and System 85 are designed accord- 
ing to its guidelines, as our future 
products will be. That’s protection. 

We've been the undisputed leader 
in communications for over 100 years, 
and we plan to keep it that way. 
Today, more than 4000 systems de- 
signers and others formerly at AT&T 
Bell Laboratories are working 
exclusively to develop new business 
products at Information Systems 
Laboratories. And they’re supported 
by the largest sales and service 
staff in the industry to help you 
along every step of the way. 

There are two ways you can 
distinguish yourself in the business 
world—either get a little gray at the 
temples worrying about it, or choose 
AT&T Information Systems. 

To find out more about System 75 
and System 85, call AT&T Information 
Systems at 1-800-247-1212, Ext. 187. 


WHEN YOU'VE GOT TO BE RIGHT. 





Now that we’re published monthly, 
you have twice the opportunity to 
reach the communications market... 


November 


Who uses digitized-voice store-and- 
forward systems? What's the latest on 
combining voice and data? Telephony 
has branched out into many sophisti- 
cated systems. We'll look at how voice 
communication is béing integrated into 
the whole communications system. 


December 


Almost a year after the AT&T break- 
up, users have been —— by compa- 
nies promising one-stop shopping. We'll 
look at the dominant vendors, offer 
guidance on selecting a vendor, and dis- 
cuss the pros and cons of making a sin- 
gle-vendor commitment. 


Closes October 5 Closes November 9 


Call the Sales Office nearest you to reserve space for your ad. Or, if you prefer, fill 
out the coupon below and return it to: Christopher F. Lee, Associate Publisher, 
Computerworld On Communications, 375 Cochituate Road, Box 880, Framingham, 
MA 01701. Do it today. 


a 


To: Christopher F. Lee, Associate Publisher 
Computerworld On Communications 
375 Cochituate Road, Box 880 
Framingham MA 01701 


Please send me advertising information on: 


0 the Voice Communications issue 
O the Surviving in the Multi-Vendor Environment issue 


CO Please have a sales representative call me. 
Nane 
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Company 

Address 
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Computerworld 


On Communications 


BOSTON: Maureen Sebastian, 375 Cochituate Road, Box 880, Framingham, MA 01701 (617) 879-0700 
NEW YORK: Thomas Flynn, Paramus Plaza 1, 140 Route 17 North, Paramus, NJ 07652 (201) 967-1350 
SOUTHERN CALIFORNIA: Jayne Donovan, 18004 Sky Park Circle, Suite 244, Irvine, CA 92714 (714) 250-1305 
NORTHERN CALIFORNIA: Chris Clyne, 1060 Marsh Road, Suite C-200, Menlo Park, CA 94025 (415) 329-8220 
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Tool Provides 


Micro-Host File Transfer in Multiple Modes 


A software package that pro- 
vides micro-to-mainframe file 
transfer in multiple modes has 
been unveiled by Pathway De- 
sign, Inc. 

Pathway Design BSC-RJE re- 
poet provides micro-to-main- 
tame file transfer in IBM 2780 or 
3780 remote job entry-emulated 
modes and remote micro-to-re- 
mote micro communications in a 
3780-emulated mode. 

The package lets personal 
computers transfer files to and 
from IBM hosts in Systems Net- 
work Architecture (SNA), Syn- 
chronous Data Link Control 
(SDLC) and Binary Synchronous 
Communications (Bsc) environ- 
ments. 

While resident in a designated 
personal computer, the package 
allows the micro to act as a col- 
lector. It receives or transmits 


Test Set Measures 
Voice Frequency Lines 


Atlantic Research Corp. has un- 
veiled a level-noise-frequency test 
set that measures the characteris- 
tics of voice frequency lines and a 
patching and switching system 
said to activate and monitor spare 
or off-line equipment. 

In addition to measuring voice 
frequency lines, the LNF-3 test set 
reportedly offers a voice intercom 
feature that allows the coordina- 
tion of activities with a field loca- 
tion using the line under test for 


Easylink Designed 
For Incompatibles 


Western Union Telegraph 
Co. has announced a communi- 
cations software program de- 
signed to provide instant elec- 
tronic communications to users 
of otherwise incompatible per- 
sonal computers, word proces- 
sors, terminals and mainframe 
computers. 

The Easylink Instant Mail 
Manager reportedly provides 
word processing, data base and 
disk file management and com- 
munications capability in one 
integrated —— It also pro- 
vides access to information data 
base retrieval services and cor- 
porate data bases. The software 
currently runs on the IBM Per- 
sonal Computer, IBM Personal 
Computer/XT, IBM Portable 
and IBM compatibles. 

Functions include a text edit- 
ing program, a display of status 
indicators including page width 
and length of file, address data 
base management and several 
delivery options, including 
electronic mail and telex. 

The Easylink Instant Mail 
Manager software sells for $95. 

Western Union Telegraph 
Co., One Lake Street, Upper 
Saddle River, NJ. 07458. 


«DPS-5 costs $7,871. 


data to and from remote personal 
computers. Data is then transmit- 
ted via dial-up and leased lines to 
and from the host in a batch 
mode. This personal computer 
networking system reduces the 
number of lines to the host dur- 
ing micro-to-host communica- 
tions and allows users to transfer 
a variety of files, including Ascii 
text files, executable images, 
data files and JCL commands. 
The package offers additional 
features, including the ability to 
maintain a host session in an un- 
attended mode, support of wild- 
card characters: for file concat- 
enation and a message file that 
logs all events on a diskette file 
= unattended transmission. 
And there is the ability to ac- 
cess local applications and DOS 
facilities through user exits with- 
out terminating a host communi- 


transmission. Also included is an 
audible monitor, a variable fixed- 
signal a and dual-display 
of level and frequency. 

The DPS-5 Data-Patch reported- 
ly activates and monitors spare or 
off-line equipment. The system 
provides crossover switching, ac- 
cessing, testing and monitorin 
for all primary circuits and for off- 
line backup equipment as well. 
Hi at aed data lines are estab- 
lished to the user’s primary equip- 
ment. Low-priority data is routed 
to the user’s backup equipment. 
In the event of an equipment fail- 
ure, the system’s crossover 
switching capability allows for the 
rerouting of the high-priority data 
circuits to the user’s backup 
equipment. 

The LNF-3 costs $2,240. The 
Equipped 
with optional visual and audio 
LED alarms and LED status indica- 
tors, the DPS-5 is priced at $8,935. 

Atlantic Research Corp., 5390 
Cherokee Ave., Alexandria, Va. 
22314. 


cations session. Other features 
are: multiple concurrent print 
support, host-initiated printing, 
data capture on diskette and line 
speeds up to 19.2K bit/sec for 
SNA or 9,600 bit/sec for BSC. 

The firm also announced the 
Communications Adapter, which 
is a multifunction, dual-channel 
board that plugs into an available 
personal computer expansion 
slot to attach to networks using 
SDLC or BSC protocols over 
leased and switched lines. An 
— cable allows the adapter 
card to connect to a modem or 
modem eliminator. 

The Pathway Design BSC-RJE 
package is offered at $595, the 
Communications Adapter at $295 
and the adapter cable at $50. 

Pathway Design, Inc., 177 
Worcester St., Wellesley, Mass. 
02181. 


Mail System Delivers 
With IBM Micro 


New Era Technologies, Inc. an- 
nounced an integrated electronic 
mail, computer teleconferencing 
and bulletin board system for the 
IBM Personal Computer/XT and 
compatible hard disk systems. 

Conexus offers private mail, 
group conferencing and keyword- 
accessible bulletin boards for up 
to 1,000 users. Users can trace the 
receipt status of messages and 
modify sent messages before they 
have been received. 

The system also reportedly of- 
fers manager access or the ability 
to create public or private confer- 
ences where several users can car- 
ry on group discussions. 

Conexus uses PC-DOS or MS- 
DOS 2.0 on IBM Personal Com- 
puter/XT or personal computer 
compatibles with hard-disk stor- 
age and requires 256K bit/sec of 
random-access memory and the 
Hayes Microcomputer Products, 


Statistical Multiplexer, Modem Introduced 
For IBM Personal Computers and Compatibles 


Anderson Jacobson, Inc. has 
unveiled a 9,600 bit/sec statisti- 
cal multiplexer and a modem ex- 

ansion board for IBM and IBM 
us-compatible personal com- 
puters. 

The Expressway _ statistical 
multiplexer reportedly allows 
from four to 16 remote data ter- 
minals to communicate at data 
rates of up to 9,600 bit/sec con- 
currently on a single telephone 
line or data link with a central 
computer. 

The Expressway can_ buffer 
data prior to transmission, trans- 
mit variable-length data blocks 
according to the loading on indi- 
vidual channels, check data 
blocks received on the high- 
speed line and request retrans- 
mission in the event of errors. 


The product is expandable in 
four-channel increments from 
four to 16 channels for both syn- 
chronous and asynchronous ap- 

lications. The unit is offered in 
oth stand-alone and rack-mount 
configurations. 

The price range for the Ex- 
ressway is from $1,850 for the 
our-channel model to $7,200 for 

the 16-channel model with inte- 
gral 9,600 bit/sec modem. 

The modem, the AJ Connec- 
tion, operates at data rates of 
1,200 bit/sec or up to 300 bit/sec 
in Bell 212A or Bell 101/113 
modes with automatic selection 
of incoming data rates. 

The AJ Connection is full- or 
half-duplex, manual or automat- 
ic, Originate or answer modem 
and features a built-in automatic 


Inc. Smartmodem 1200, 1200B or 
300 if the system is to be accessed 
via telecommunications. 

The system sells for $624. 

New Era Technologies, Inc., 
Suite 922, 2025 I St. N.W., Wash- 
ington, D.C. 20006. 


Ethernet Version 
Out for Samson Micro 


SGS Semiconductor Corp. has 
unveiled a version of the Xerox 
Corp. Ethernet local-area network 
system for its Samson Unix super- 
micro and an intelligent serial 
1/O communications controller 
board that is compatible with In- 
tel Corp.’s Multibus. 

The Samson Ethernet system 
reportedly features both front-end 
processing and the transmission 
control protocol/internet proto- 
col and allows a variety of proto- 
col architectures to be used. 

The system meets the Ethernet 
specification Version 1.0 of up to 
a 10M bit/sec transfer rate and a 
16-bit dedicated CPU with 128K 
bytes of on-board random-access 
memory for message buffering 
and high-level protocol software. 

Samson Ethernet costs less than 
$200 per user. 

The SAM-ISCC/8 intelligent se- 
rial communications controller 
board is reportedly Multibus-com- 
patible and provides eight identi- 
cal RS-232-C serial channels that 
are controlled by a 16-bit micro- 
processor with on-board random- 
access and read-only memory. 

Asynchronous or synchronous 
transfer modes are said to be sup- 
ported by the hardware for all 
eight channels. The bit/sec rate 
clock source of each channel is 

rogrammable from 50K to 19.2K 

it/sec. Each channel's clock 
source may be either internal (on- 
board oscillator) or external (se- 
lectable by software). 

The SAM-iSCC/8 board costs 
$1,490. 

SGS Semiconductor Corp., 
1000 E. Bell Road, Phoenix, Ariz. 
85022. 


ulse or tone dialer. Two modu- 
ar jacks reportedly permit both 
voice and data communications 
through one system. 

A built-in asynchronous com- 
munications adapter on the mo- 
dem board combines two boards 
in one expansion slot and allows 
simultaneous data capture and 
printing while recording. This 
adapter is available for an addi- 
tional $50. 

The complete Connection 
package, which includes the mo- 
dem board, Crosstalk XVI com- 
munications software, Crosstalk 
users guide, Crosstalk diskette 
and a hardware reference manual 
costs $495. 

Anderson Jacobson, Inc., 521 
Charcot Ave., San Jose, Calif. 
95131. 
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Four-Phase 
Polishes Desktops 


Four-Phase Systems, Inc. has 
announced enhancements to its 
2000 family of conmiunicating 
desktop computers. They include 
a Motorola, Inc. 68010 processor, 
a virtual memory version of Unix 
System V, a_ high-performance 
52M-byte Winchester disk drive 
that increases on-line storage to 
369M bytes and a 5M-byte remov- 
able Winchester disk. 

The 2000 series features IBM- 
compatible batch and interactive 
communications using Systems 
Network Architecture and Binary 
Synchronous Communications 
and asynchronous protocols. It is 


designed for companies with 
large data networks that require 
customer development data pro- 
cessing applications, word pro- 
cessing and spreadsheet analysis 
at remote office locations, a com- 
pany spokesman said. 

A 2000 Model 240/3 with one 
workstation, 384K bytes of memo- 

; and 20M bytes of Winchester 
disk storage lists for $8,710. A 
Model 260/4 with four worksta- 
tions, a 68010 applications pro- 
cessor, 512K bytes of error-cor- 
recting memory, a master I/O 
controller and aM bytes of Win- 
chester disk storage costs $20,550. 

Four-Phase Systems, Inc., 
10700 N. DeAnza Blvd., Cuperti- 
no, Calif. 95014. 


ANSI Emulation & File Transfer 


for your PC 


ONLY $05 


Cx-Link software — the cost-effective way for your PC to talk to anything. ANSI 3.64 
emulation lets your PC access the minis, protocol converters, and service bureaus 


that plug-in 3270 boards can't reach. 


For mainframe access, a HELP screen aids you with 3270 keyboard mapping. And 
a bi-directional file transfer feature saves information on 
your disk or printer. 


(BM PC 


Cx-80 Data 
Exchange 


DATA 
NETWORK REMOTE IBM 

PATIBLE 
STA 


REMOTE IBM 
COMPATIBLE 
HOST B 
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aS 


The Cx-80 Data Exchange — network your 
PCs to one another, other micros, printers, 


minis, mainframes, or other data networks. 


Many Fortune 1000 companies have adopted this machine as 
a standard for protocol conversion, switching, and resource 


REMOTE TTY 
COMPATIBLE 
HOST(S 


management. Each Cx-80 provides four 3270 interface paths but ) 
manages addresses and session log-offs with enough sophistication 


to satisfy your organization's security policies. 


Available on lease and nationally serviced, the Cx-80 is a 


unique networking value. 


Protocol Conversion & Switching 


OFF 


_ Send us your Purchase Order for Cx-Link at $95 each. Try it for 30 days at no 
charge. For each one purchased, we'll send you a certificate worth $50 towards our Cx-80 
Data Exchange: And you can redeem up to 25 certificates for each Cx-80! Offer 


expires 12/31/84. 


Sales Office 
Orlando, FL 
(305) 834-3003 


working at networking 


3 2411 Crofton Lane 
Crofton, MD 21114 


(301) 721-3666 
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Loopback Test System Enables 
Operator to Check Remote Stations 


RFL Industries, Inc. has an- 
nounced a loopback test system 
that will enable the operator to se- 
lect from one to 1,000 remote sta- 
tions and perform up to five tests 
on transmission lines. 

The system consists of a master 
station — control or central — 
that uses dual-tone multifre- 
quency signaling and from one to 
1,000 remote stations. 

The tests include: audio loop- 
back, to determine the frequency 
response and noise of the trans-_ 
mission lines from the master sta- 
tion to the remote station and 
back, as well as quiet termination, 


to disable a troublesome remote 
station temporarily or to deter- 
mine the amount of noise from 
the remote station to the master 
station. 

Other tests include: one-way 
loss, to determine the one-way 
loss of transmission lines; digital 
loopback, to loop a digital inter- 
face at the remote station; and am- 
putation disconnect, to disable a 
troublesome remote station with- 
out time limitations. 

The price for loopback remote 
units starts at less than $500. 

RFL Industries, Inc., Powerville 
Road, Boonton, N.J. 07005. 


Net Links IBM, DEC and HP 


On One-Cable Plan 


CR Computer Systems, Inc. 
has announced a local- and 
wide-area network that allows 
IBM 3278/3279 display stations, 
IBM Personal Computers and 
Digital Equipment Corp. VT- 
100-compatible terminals to 
communicate with IBM, DEC 
and Hewlett-Packard Co. host 
computers on a one-cable plan. 

X-Net, a dual-bus network, 
also supports 3274 Binary Syn- 
chronous Communications and 
Systems Network Architecture/ 
Synchronous Data Link Control. 
It reportedly takes care of all 
protocol conversion, screen for- 


Unit Permits Multiple 
Use for Analog, DDS 


Teleprocessing Products, Inc. 
has introduced a modem-sharing 
unit for analog or AT&T’s Data- 
phone Digital Service links that al- 
lows one modem or digital ser- 
vice unit to support up to four 
terminals or control units at scat- 
tered locations within the net- 
work node. 

Designed for desktop use, the 
TP-2/4 is housed in a metal case 
and has low heat emission. Data 
channel indicators and a power 
indicator are on the front panel of 
the device. 

The TP-2/4 single quantity 
price is listed at $345. 

Teleprocessing Products, Inc., 
4565 E. Industrial St., Building 
7K, Simi Valley, Calif. 93063. 


Whisperlink Transmits 
To 16,000 Feet 


FiberCom, Inc. has announced 
a fiber-optic local data modem 
providing full-duplex transmis- 
sion from 300 to 19.2K bit/sec in 
either synchronous or asynchro- 
nous modes over distances up to 
16,000 feet. 

Whisperlink reportedly has its 
own internally generated clock 
signals for synchronous opera- 
tion. A variety of RS-232 functions 
are provided over a single pair of 
optical fibers. 


mat mapping, frame routing and 
flow control. Up to eight layers 
of password protection can be 
implemented, avoiding unautho- 
rized data access. 

X-Net also allows up to 2,032 
connections per site and is able 
to interconnect up to 255 sites 
via X.25 gateways. It also uses a 
roll-call polling scheme and ac- 
commodates data throughput up 
to 14.75M bit/sec. - 

The price per connection for 
X-Net is $1,000. 

CR Computer Systems, Inc., 
Suite 182, 5456 McConnell Ave., 
Los Angeles, Calif. 90066. 


Selectable clear to send delay 
times are available for continuous 
or switched carrier operations, a 
representative for the company 
said. 

The price for the Whisperlink is 
$495. Quantity pricing is also 
available. 

FiberCom, Inc., P.O. Box 7317, 
Roanoke, Va. 24019. 


Package Links Services 
To IBM Compatibles 


Softronics, Inc. has announced 
a software package it claims is 
able to integrate communications 
with every IBM Personal Comput- 
er-compatible program. 

The Softerm PC functions ei- 
ther as a stand-alone program or 
as an extension to the PC-DOS to 
let users access communications 
services while using other pro- 
grams. 

The software can be used to ac- 
cess information services, bulletin 
boards, electronic mail systems 
and company mainframes, accord- 
ing to a company spokesman. 

It includes emulations of 24 
oo terminals and contains 
eatures such as a built-in phone 
book for automatic dialing and si- 
multaneous capture to print or 
disk. 

Softerm PC retails for $295. The 
price includes a users guide. 

Softronics, Inc., Suite 10, 3639 
New Getwell Road, Memphis, 
Tenn. 38118. 





Multiplexers Offered 
For IBM 3274s 


Two different versions of a co- 


axial/fiber-optic multiplexer for 
IBM 3274 controllers have been 
announced by Canoga Data Sys- 
tems, Inc. 

The CDX-327 multiplexes up 
to 32 coaxial cables onto a single 
coaxial or fiber-optic cable with- 
out data speed degradation. The 
maximum separation of these 
units is one mile. All have status 
and fault indicators for each chan- 
nel, according to a spokesman for 
the vendor. 

The stand-alone version of the 
unit supports eight coaxially con- 
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munications 


and a host 


unications wit} 
cost CDS 2400t 
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nected terminals on a single ca- 
ble, while the modular rack- 
mount unit can be configured to 
support eight, 16, 24 or 32 moni- 
tors and printers attached via co- 
axial cable, the spokesman said. 

The stand-alone unit costs 
$1,000, while versions of the 
modular rack-mount unit accom- 
modate eight, 16, 24 or 32 moni- 
tors and printers and range in 
price from $1,975 to $3,275, de- 
pending on configuration. A fiber- 
optic upgrade for the stand-alone 
unit or any version of the rack- 
mount unit is available for an ad- 
ditional $525. 

Canoga Data Systems, Inc., 
21218 Vanowen St., Canoga 
Park, Calif. 91303. 


Bevy of Tools Added 
To Advanced Network Integration Line 


Infotron Systems Corp. has 
unveiled a voice card for its T-1 
multiplexer, a time-division mul- 
tiplexer, a data private branch 
exchange (PBX) and an IBM ter- 
minal emulation system. All four 
are part of the vendor’s Ad- 
vanced Network Integration 
product line. 

The dual-channel T-1 multi- 
plexer card reportedly allows the 
company’s bit-interleaved time- 
division multiplexer to handle 
digitized voice in addition to 
data. Each voice channel oper- 
ates at 32K bit/sec. 

The price, per voice card, is 
$880. 

The TL 300 time-division mul- 
tiplexer can reportedly handle 
six synchronous input channels. 
By connecting additional units 
to the first two channels, the TL 
300 can service up to 16 chan- 
nels at a single site. 

Dip switch settings on the 
front of the unit allow selection 
of both line rates and channel 
speeds. The bit-interleaved time- 

ivision multiplexer is said to 
operate at 16K-; 32K-, 48K-, 56K- 
or 64K bit/sec. 

The TL 300 costs $2,700. 


The data PBX, dubbed the 
Contender, can reportedly ac- 
commodate up to 500 1/O chan- 
nels. The Contender 500 pro- 
vides data PBX contention for 
limited resources, keyboard se- 
lection of various hosts and con- 
sole control of all network re- 
sources. 

The Contender 500 costs ap- 
proximately $60,000. 

The Virtual Terminal System 
362 enables Ascii terminals, per- 
sonal computers and other asyn- 
chronous devices to work in a 
synchronous IBM 3270 Systems 
Network Architecture/Synchro- 
nous Data Link Control network. 

This terminal emulation sys- 
tem can support one or two host 
lines that can be either directly 
connected or connected via dial- 
up lines. The VTS 362 can sup- 
port up to 16 asynchronous de- 
vices, according to a spokesman 
for the vendor. 

The VTS 362 can be purchased 
as a stand-alone or rack-mount 
unit for $9,800. All four products 
are available immediately. 

Infotron Systems Corp., 9 N. 
Olney Ave., Cherry Hill, NJ. 
08003. 


Protocol Analyzer Features Remote Control 


A protocol analyzer, featuring 
full remote-control capability, has 
been announced by Hewlett- 
Packard Co. 

The HP 4953A allows users to 
monitor data transmission or sim- 
ulate network components. The 
unit can monitor bit-oriented pro- 
tocols at speeds up to 256K bit/ 
sec and provides complete simu- 
lation at speeds up to 72K bit/sec 
without loss of triggering capabili- 
ty. 
According to a spokesman for 
the vendor, in its full remote-con- 


execute the measurements and 
automatically upload the results 
from the other unit, even if that 
unit is unattended. 

The product is fully compatible 
with the vendor’s HP 4955A and 
4951A protocol analyzers. 

The HP 4953A is priced at 
$12,000. Options for the product 
include a 256K-byte memory ex- 
tension for $1,100; a Katakan key- 
board for $250; and a series of in- 
terface pods — RS-232-C/V.24, RS 
449, MIE188C, RS-422 — each 
priced at $950. 


trol mode, the unit enables the 
user to give commands to down- 
load a test to another HP 4953A, 


Hewlett-Packard Co., 3000 
Hanover St., Palo Alto, Calif. 
94304. 
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Interface Links 
IBM Micros 


The Braegen Corp. has 
announced an_ interface 
board that reportedly pro- 
vides a direct channel link 
between IBM Personal 
Computers and compati- 
bles and as many as 16 lo- 
cal or remotely located 
host computers on its Elan 
local-area network. 

The Elan/PC allows 
these units to emulate IBM 
3270 terminals. The inter- 
face connects directly to 
the Braegen Elan coaxial 
network and communi- 
cates to any of the vendor's 
IBM 3270-compatible con- 
trollers, according to a 
vendor spokesman 

The interface board also 
provides the Personal 
Computers with multiple 
application switching and 
text file transfer, which al- 
lows the Personal Comput- 
er user to save data re- 
ceived from the main- 
frame on a floppy disk. All 
of the units’ functions, in- 
cluding color support, are 
unaffected by the opera- 
tion of the Elan/PC. 

The interface board is 
priced at $995. 

The Braegen Corp., 525 
Los Coches St., Milpitas, 
Calif. 95035. 


Queuing Device 
Offers Autodial 


Backus Data Systems, 
Inc. introduced an auto- 
matic port contention and 
queuing device with an au- 
todial-back feature de- 
signed to help solve data 
security problems. 

The Dialcontender veri- 
fies telephone numbers 
called in by customers us- 
ing a stored directory and 
passes them to one of the 
three dialer ports for auto- 
matic recall to the user. 

A typical seven-port sys- 
tem with a 125 telephone 
number memory directory 
sells for $1,295. The stan- 
dard system is configured 
for four modems. 

Backus Data Systems, 
Inc., Suite 110, 1440 Koll 
Circle, San Jose, Calif. 
95112. 


Transmission Tool 
Out for Micros 


A smart terminal soft- 
ware package that report- 
edly offers high-speed 
asynchronous data com- 
munications for more than 
seven systems has been 
announced by Micro-Sys- 
tems Software, Inc. 

M-Term includes a file- 


transfer program for error- 
free binary file transfers 
among all supported sys- 
tems. Versions are avail- 
able for the IBM Personal 
Computer; the Radio 
Shack Corp. TRS-80 Mod- 
els I, III, 4 and 16; the Ze- 
nith Data Systems Corp. Z- 
100; and the Apple 
Computer, Inc. Apple II. 
M-Term handles up to 
1,200 bit/sec over dial-up 


telephone lines and data 
transmission speeds of up 
to 9,600 bit/sec on a direct 
connection between sys- 
tems. An automatic trans- 
mission time feature can 
automatically dial up and 
transmit files to a remote 
computer at a preset time. 
M-Term costs $79.95. 
Micro-Systems Software, 
Inc., 4301-18 Oak Circle, 
Boca Raton, Fla. 33431. 


Getting a group of five or six personal _ 
computers networked isn’t that big a deal. 


But it gets complicated when the group gets 
bigger. And in case you hadn’t noticed, the 


groups are getting bigger. Fast. 

Experience may have already taught 
you that low-end PC networks run out of 
steam in a hurry once you have more than 


five or six stations connected. If your plans 
include several PCs or several hundred, high 


performance isn’t a luxury. It’s critical. 
WHY YOU SHOULD BUY YOUR PC 


NETWORK FROM A COMPANY THAT 
UNDERSTANDS HIGH PERFORMANCE. 
If you want the PCs in your company work- 
ing in concert with the rest of the informa- 
tion processing equipment in 
it makes sense to tal 


to peop 


ur Company, 
en have a 


Modem Unveiled 
For Apple Micro 


Microcom, Inc.  an- 
nounced an_ intelligent 
1,200 bit/sec modem and 
software package available 
for the Apple Computer, 
Inc. Macintosh comput«.r. 

Called Macmodem, the 
package includes softwae, 
cables and a free subscrip- 


track record networking more than just PCs. 


Like us. The expertise we've 


ined 


from developing the widest range of interfaces 


and protocols in the data communications 


ny has allowed us to build PC network- 


ing pr 


ucts with the muscle necessary for 


quick responses even in heavy traffic. 
The Net/One Personal Connection™ 


is a high performance, high speed network 
system that can take your PCs as far, andas 
fast as you want in the corporate network. 
With the Personal Connection’s SNA server 
software, a PC can emulate a 3278 and get a 


direct SNA route to the top. With Diskshare™ 


and Printshare™ PCs can 


and expensive peripheral resources, and 
Mailshare™ gives you complete 
electronic mail service. 

It’s a far-sighted solution, even if all you 
want to do now is hook up a few PCs econom- 


ically. And it’s the only solution when PCs 


are information 


need to be mixed cost effectively into a high- 


speed corporate network with devices from 


different manufacturers. 
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In heavy 


tion to the Dow Jones 
News Retrieval Service, 
with one free hour of use. 
The direct-connect mo- 
dem supports autodial, au- 
toanswer and is Bell 212A- 
compatible. Users may 
upgrade it to 2,400 bit/sec. 

Macmodem sells for 


99. 

Microcom, Inc., 1400A 
Providence Highway, Nor- 
wood, Mass. 02062. 


ne 


high performat 


© 1984 Ungermann-Bass, Inc 
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CALENDAR 


OCT. 8-10, WASHING- 
TON, D.C. — Introduc- 
tion to Data Communica- 
tions. Also, Oct. 10-12, San 
Francisco; Oct. 15-17, Chi- 
cago; Oct. 31-Nov. 2, Ra- 
leigh, N.C. Contact: Sys- 
tems Technology Forum, 
9000 Fern Park Drive, 
Burke, Va. 22015. 

OCT. 8-12, ARLING- 
TON, VA. — Compreben- 
sive Course in Data Com- 


munications. Contact: 
Data Communications, 
Special Projects Confer- 
ence Management Center, 
c/o Information Break- 
throughs, Inc., 445 W. 
Main St., Wyckoff, NJ. 
07481. 

OCT. 8-12, PHOENIX 


— DN04 Analysis and De- 
sign of Distributed Net- 


works — Part I. Contact: 
Ruby Hegarty, Honeywell, 


all networking 


Inc., P.O. Box 8000, Mail 
Station T99, Phoenix, Ariz. 
85066 


OCT. 10, TORONTO — 
Voice-Data Preview Semi- 
nar. Contact: Angus Tele- 
management Group, Suite 
210, 2175 Sheppard Ave. 
E., Toronto, Ont. M2J 


W7. 

OCT. 11-12, PHILADEL- 
PHIA — The Information 
Resource Environment: 


Micro vs. Mainframe. Con- 
tact: QED Information Sci- 
ences, Inc., 170 Linden St., 
Wellesley, Mass. 02181. 

OCT. 11-12, BOSTON 
— Effective Presentations. 
Contact: QED information 
Sciences, Inc., 170 Linden 
St., Wellesley, Mass. 
02181. 

OCT. 15-19, TEANECK, 
NJ. — Systems Design. 
Contact: QED Information 


HERE’S A CASE WHERE 
A BIGGER ENGINE IS ACTUALLY 
MORE ECONOMICAL. 
The Net/One Personal Connection system 
packs the microprocessing power to offload 


tions, so it doesn’t eat 


up the host CPU's resources. That frees up a 
work station that other systems require 
simply to do their network’s work. 


WITH TWO BOARDS TO CHOOSE FROM, 
THE COST GOES WAY DOWN. 

We now have two Personal Connection inter- 
face boards, with two levels of intelligence 
and two prices. At stations on the net where 
this additional offloading intelligence isn’t 
required, plug our newest, most economical 
Personal Connection board into the PC, and 


bring your cost- 


T-connection down to 


where it would be — to justify buying 


anything less. The ful 


network functionality 


is all there with either of the two interface 


boards; th 


can be used interchangeably on 


the network and it makes no difference to 
network users. But now, with the option to 
pay for only as much intelligence as you need 
at each station, we’ve made it possible to 
have a real network at PC network prices. 


IT’S POSSIBLE BECAUSE THESE ARE 


NET/ONE® PRODUCTS. 

They are the newest extension of Net/One, 
the general purpose local area network 
system that can turn all the equipment you 
have now, no matter who makes it, into a 
fully functional, high performance network. 
Broadband, baseband, fiber optics. Main- 
frame to mini to micro. Local to remote. 
Give us a call. Ungermann-Bass, Inc., 
2560 Mission College Boulevard, Santa Clara, 
California 95050. Telephone (408)496-0111. 


Net/One from Ungermann-Bass 


ork traffic, 
ice isnt a luxury. 


Sciences, Inc., 170 Linden 
St., Wellesley, Mass. 
02181. 

OCT. 17-19, BOSTON 
— Conflict Management. 
Contact: QED Information 
Sciences, Inc., 170 Linden 
as Wellesley, Mass. 
02181. 

OCT. 17-19, SCOTTS- 
DALE, ARIZ. — Network 
Communications Proto- 
col. Also, Oct. 24-26, De- 
troit; Oct. 31-Nov. 2, Bos- 
ton. Contact: Center for 
Advanced Professional 
Education, Suite 110, 1820 
E. Garry St., Santa Ana, 
Calif. 92705. 

OCT. 18-19, WASHING- 
TON, D.C. — Data Com- 
munications Network De- 
sign and Planning. Also, 
Oct. 22-23, San Francisco. 
Contact: Marylou Finer, 
Probe Research, Inc., P.O. 
Box 590, Morristown, N.J. 
07960. 

OCT. 22-23, CHICAGO 
— Office Automation Net- 
works. Contact: Sever 
Technology, Inc., P.O. 
Box 50340, Palo Alto, 
Calif. 94303. 

OCT. 22-23, DALLAS — 
IMS/VS Concepts and Fa- 
cilities. Contact: QED In- 
formation Sciences, Inc., 
170 Linden St., Wellesley, 
Mass. 02181. 

OCT. 22-24, PHILADEL- 
PHIA — Data Processing 
Documentation. Contact: 
QED Information  Sci- 
ences, Inc., 170 Linden St., 
Wellesley, Mass. 02181. 

OCT. 22-24, BOSTON 
— Data Communications 
Concepts and Systems. 
Contact: QED Information 
Sciences, Inc., 170 Linden 
St., Wellesley, Mass. 
02181. 

OCT. 22-26, BOSTON 
— Systems Analysis. Con- 
tact: QED Information Sci- 
ences, Inc., 170 Linden St., 
Wellesley, Mass. 02181. 

OCT. 23-25, BOSTON 
— Screen Design. Contact: 
QED Information  Sci- 
ences, Inc., 170 Linden St., 
Wellesley, Mass. 02181. 

OCT. 23-25, WASHING- 
TON, D.C. — Selecting a 
Local-Area Network. Also, 
Oct. 30-Nov. 1. Contact: 
Technology Concepts, 
Inc., Old County Road; 
Sudbury, Mass. 01776. 

OCT. 24-26, DALLAS — 
IMS/VS DL/1 Application 
Coding. Contact: QED In- 
formation Sciences, Inc., 
170 Linden St., Wellesley, 
Mass. 02181. 

OCT. 29-31, BOSTON 
— Data Analysis. Contact 
QED Information  Sci- 
ences, Inc., 170 Linden St., 
Wellesley, Mass. 02181. 

OCT. 29-31, ATLANTA 
— Data Communications 
I — Basic Concepts. Con- 
tact: Business Communi- 
cations Review, 950 York 
Road, Hinsdale, Ill. 60521. 
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Barbara Lee Chertok sidesteps seasonal micro mishaps. 


Barbara Lee Chertok is an in- 
vestment manager and coauthor 
of IBM-PC and XT Owner’s Man- 
ual, A Practical Guide to Opera- 
tions (Robert J. Brady Co., a Pren- 
tice-Hall subsidiary, Bowie, Md. ). 

My friend, Brian (not his real 
name), runs a seasonal business. 
The 10 weeks from the Fourth of 
July to Labor Day are it. So, imag- 
ine his distress when his inven- 
tory program, running on his mi- 
cro, went into limbo halfway 
through the season. Just as this 
happened, I arrived for my usual 
two-week vacation and found a 
situation that was both maddening 
and discouraging. 

Although he had used comput- 
ers for his business for several 
years, Brian was a novice on mi- 
cros. The store sold him a hard- 
disk system with MS-DOS and the 
Micropro International Corp. 
Wordstar. It had also arranged for 
someone to write a special inven- 
tory program for him. In fact, the 
programmer was a friend of 
Brian’s. We'll call him Paul. 

Paul wrote the program for Bri- 
an, but he wrote it to run under 
CP/M. He gave him two diskettes 
formatted under CP/M so the sys- 
tem would boot up and run the 
program. One day, Brian acciden- 
tally ran the MS-DOS format pro- 
gram with his CP/M disk in Drive 
A: His reflexes were quick, but 
not quick enough. It was disaster 
time; there was no way to deter- 
mine how great the disaster was. 


You see, the computer sales- 
man had not only neglected to ex- 
plain to Brian the nature of his mi- 
crocomputer system, he had also 
neglected to sell him the neces- 
sary CP/M operating system to go 
with the custom inventory pro- 

ram that Paul had written. Paul 
aoe that Brian only had the MS- 
DOS operating system, so he had 
promised to rewrite the inventory 
program to run under MS-DOS. 
However, given the pace of life in 
upper New England in the sum- 
mer, he just hadn’t gotten around 
to it. C’est la vie! 

I was able to clarify the prob- 
lem, straighten out the mess and 
get Brian up and running on his 
microcomputer, but only after 
several phone calls to the store — 
the key personnel had all gone 
fishing — to the regional head- 

uarters and finally to the manu- 
acturer directly. Headquarters 
had been treating Brian as an un- 
authorized caller because he was 
registered as an MS-DOS owner, 
not as a CP/M owner. After I ex- 
plained to the manufacturer that 
the store had erroneously ar- 
ranged for this custom CP/M pro- 
gram, I did get some useful infor- 
mation. The very next day, 
everybody from both the local 
dealer and the regional offices 
showed up on Brian’s front door- 
step, full of apologies and offers 
for further assistance. 

The moral of this story is: When 
in trouble, go to the top. 


Computerworld 


On Communications 


A new name 
A new look 


A new technology column 
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If yours is a Wall Street kind of business, 
you live by the following rule: To keep the 


business going, keep the information flow- 


ing. Moving information over a network 
you can’t control, can lead to business 
problems you can’t tolerate. 

For a network you can depend on, 
depend on INFINET. An impressive list of 
organizations on The Street already do. 
They depend on INFINET for network 
components specifically designed to sup- 
port non-stop operation. INFINET’s mo- 
dems, for example, offer choices such as 
remotely controlled fault-tolerant models 


with*built-in spares, dial backup at speeds 
up to 9.6K bps, and remote diagnostic 
testing. 

They depend on INFINET for integrated 
Network Command Center systems to co- 
ordinate and monitor all network activities 
from central sites. INFINET’s state-of-the- 
art Series 90 provides everything they 
need to control, manage and measure the 
performance of their networks. They can 
test network components, execute restoral 
procedures, maintain management data- 
bases, and analyze data streams — all 
without interrupting network service. With 


Series 90 they have the facts they need to 
resolve network problems, before they 
become business problems. 


If your business is information, let 
INFINET help manage your assets. 
INFINET: the single source solution for 
non-stop networking. 


= = Six Shattuck Road 
URE iN= Andover, MA 01810 
a (617)681-0600 
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Swear by your modem. Not at it. 

Living with errors in computer communications isa little like playing Russian 
Roulette. Sooner or later you're going to get into trouble. 

If mistakes are waiting to happen in your business, you need the Microcom 
SX/1200™ modem, It's the only modem that gives you error-free communications on anybody's 


phone service—even the discount ones you've been afraid to use. It will even give you 
error-free access to UNINET and Telenet. 

The SX/1200 implements a machine-independent, error-correcting protocol 
called MNP™ In normal service, you would have to wait six years for it to make its first mistake. 
That's 10,000 times the reliability ofany other modem. It detects transmission errors and 
keeps sending the data until what you send is what they get. 

This error correcting ability makes the SX/1200 the stand alone modem that 
stands apart. It also stands apart because it's the world's only modem that can also be 
inexpensively upgraded to 2400 baud two-wire, full duplex operation. 

In addition, it's Bell 212A compatible, supports RS-232 devices and can be rack 
mounted. It stores up to nine telephone numbers (36 digits each) with a battery back-up. And 
ithasa simple, character-oriented command structure, with control ofall modem functions 
from local devices. 

All ofthis error correcting wizardry can be yours for about the same price as 
modems that make an occasional innocent mistake. 

If you would like toll-free information about the SX/1200, please call 1-800-322-3722. 
Microcom, Inc., Norwood, MA 02062. 
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UNINET isa trademark of United Telecom Communications, Inc. Telenet isa trademark of GTE Teleret Communications Corporation. 








